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EVALUATE INSTRUCTIONAL MATERIALS

Conduct an informal tryout
of the instructional program
and revise the program when
necessary

Conduct a developmental
tryout of the instructional
program and revise the
program when necessary.

J.1.1

J.1.2

J.1.3

J.1.4

SUB-STEPS

Administer criterion tesi (and
sub-criterion test) as a
"before" test to a small sariple
of the target population

Administer the program to one
student at a time, and, when
errors are committed, probe for
the source of the problem

Interpret the nature of the
learning failure

Make revisions in the
instructional program based on
identified program weaknesses
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Administer the criterion and
sub-criterion tests to a
representative sample of the
target population as a
"before" test

J.3

93

Administer the instructional
program to the representative.
sample and identify the portions 101

of the program on which errors
are made

Administer criterion and
sub-criterion tests to the
representative sample as an
"after" test, identify errors,
and, whenever possible,
interpret learner difficulties
which have resulted in errors

Administer diagnostic tests
and/or conduct interviews to
identify learner difficulties
which have resulted in the
errors which have been made

Make revisions in the
instructional program based on
program and test error data
and on identified sources of
errors

Conduct a field test of
the instructional program
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J.3.1

J.3.2

Administer pre- and post-tests
and the instructional program
to a large sample of the
target population

Report results of the field
test

J-3
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4TASK "J" accomplish
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and revision 5

Four interrelated elements in the
tryout and revision process
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J.

IDENTIFICATION
MATRIX

TWO MAJOR PURPOSES IN USING EVALUATION PROCEDURES

Assessing the
PURPOSES ADEQUACY OF THE

INSTRUCTIONAL PROGRAM

Assessing the
LEVEL OF STUDENT PROFICIENCY

-An assessment performed only on
AMY

-An assessment performed on a
a Limited number of occasions:

-.During the preparation of the
instructional program

routine basis every time the
instructional program is given

..linmediately after the program
has been completed

CRITERIA - Assessment is discontinued when
student performance based on the
program reaches a pre-determined
standard

-Assessment is used to identify -Assessment is used to identify
weaknesses (allowing those levels of student proficiency as
portions of the program which a basis for decisions:
result in errors to be revised)

..To allow students to go on to
new portions of a program

OR

--To require them to take remedial
instructional sequences

-Assessment is based on: -Assessment is based on:

Student performance on the -.Student performance on criterion
instructional program and sub-criterion tests

--Student performance on
criterion and sub-criterion
tests

Student performance on
diagnostic tests

-.Student responses to diagnostic
probes during interviews
(during program development)

* Only evaluation for purposes of "assessing the adequacy of instructional
programs" is treated in this volume devoted to TASK "J."
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J.

IDENTIFICATION
MATRIX

THREE SOURCES OF INFORMATION USED AS A BASIS
FOR IDENTIFYING PROGRAM WEAKNESSES AND FOR REVISING THE PROGRAM

SOURCES OF
INFORMATION

Student performance on

PROGRAM PROBLEMS

...., . ...,.-- . , _ .

-Student performance
on program problems
or tasks is used to
identify errors

Student responses to

INTERVIEW PROBES

about performance on
the program

Student performance on

TESTS

CRITERIA

-When a problem
solution is dependent
on more than one
skill, (and an error
is therefore not
diagnostic of a
particular learning
failure), the use of
interview probes can
Zead to the identifi-
cation of:

-.The nature of the
error made

-.The possible source
of the error

-Student performance
on tests (whether
criterion,
sub-criterion, or
diagnostic) is used
to identify the
adequacy of
instructional
responses to teach:

..riterion behaviors

.. Sub-criterion
behaviors

occurring on specific:

Program problems

--Program procedures
or tasks

-To the extent that a
problem or task is
restricted to one
particular component
skiZZ, performance on
that problem can be
diagnostic of a
failure to acquire
ti /71 c1

TO BE
COVERED IN: Sub-STEP J.I.1 Sub-STEP J.1.1 Sub-STEP J.I.2
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J.

IDENTIFICATION
MATRIX

WHAT IS PERFORMED IN THE THREE "STEPS" OF TASK "J"

STEPS J.1

INFORMAL TRYOUT

J.2

DEVELOPMENTAL TRYOUT
*

J.3

FIELD TESTING
**

. . _ .

-The administration of
the program to a
large sample of the
target population as
a means of:

.Providing
specifications of
the program's
capability of
producing a

ermpre-det ined
.level of

proficirmcy

CRITERIA

-The informal tryout -The administration of
of the program with the program to a
a small sample of representative sample
students from the of the target
target population population:

-The revision of the "The identification
program based on of program problems
student performance which result in a
on program problems relatively high
and tasks percentage of error

-The caininistration of
tests to determine thA
level of proficiency
achieved by students
for the criterion and
sub-criterion
behaviors

-The revision of the
program based on
sequences identified
as not having
produced an adequate
proficiency level

,0 p 0.MaginiaMr

TO BE COVERED IN:

ON PAGE:
STEP J.1

9

STEP J.2
89

STEP J.3
22i

*often referred to as "formative evaluation"

**often referred to as "summative evaluation"



J.

MATRiX

THE CYCLICAL NATURE OF THE TRYOUT AND REVISION PROCESS

STEPS J.I

INFORMAL TRYOUT

J.2

DEVELOPMENTAL TRYOUT

J.3

FIELD TESTING

CRITERIA

pfrommammiglWanammm0

-inform/ developmental
tryout is performed
cyclically:

One or two students
take the program,
and program problems
on which they make
errors are revised

"An additional one
or two students
take the revised
program; the errors

thethey make on

-A tryout of the
program with a
representative sample
of the target popula-
tion is performed
cyclically:
-

Approximately 25-50
students take the
program and
associated tests;
revisions in the
program are made
based on program
errors and test
scores

An additional
sample takes the
revised program;
program errors and
test errors are
noted; if the
predetermined
standards are still
not met, an
additional revision
is made, and the
revised version is
again tried out

-The tryout and
revision cycle ends
only when a
predetermined standard
is met

-The final evaluation
of the program is not
used as a basis for
revision

-The final evaluation
with a Large sample
of the target popula-
tion (a sample of
approximately 200-
500) is conducted to
provi,cie specifica-

tions for the program
7777t is to be given
wide distribution)

-Only test results
(not program problem
results) are likely
to be reported

program become the
basis for a further
revision

-Additional informal
tryout cycles may be
used depending on
time/money considera-
tions and on how well
the program is working

5
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J.

DECISION
MATRIX

HOW MUCH PROGRAM MATERIAL TO SCHEDULE FOR TRYOUT*

CONDITIONS

ACTION
TO TAKE

MORE THAN ONE
criterion behavior

covered in an
instructional hour

11111111116

ONE

criterion behavior

covered in an
instructional hour

It require...,

TWO OR MORE
INSTRUCTIONAL HOURS

to cover a
criterion behavior

- Schedule the tryout of all the instructional
material it requires to administer

(approximatelzj one hour)

-Schedule (in one
sitting) the tryout
of all the
instructional
material associated
with sub-criterion
behaviors covered in:

One instructional
hour

OR
"Two or three
instructional hours
(at a maximum)

-Schedule as many
separate tryout
periods as required
to.covqr the

*The subsequent discussion is concerned with the tryout of instructional materials
covering a single criterion behavior and its associated sub-criterion behaviors.
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J.1

STEP J.1

Conduct an informal tryout of the instructional program and revise the program

when necessary*

J.1.1

J.1.2

Administer criterion test (axe, sub-criterion test) as a "before"

test to a small sample of the target population.

Administer the program to one student at a time, and, when errors

are committed, probe for the source of the problem.

J.1.3 Interpret the nature of the learning failure.

J.1.4
Make revisions in the instructional program based on identified

program weaknesses.

*The cycle of Sub-STEPS J.1.1, J.1.2, J.1.3, and J.1.4 should be
repeated as many times as is feasible within schedule and budgetary
constraints. Reduced frequency of student errors indicates that
there is no need for further recycling of informal tryout and revision.



STEP J.1 OVERVIEW

INPUT ACTION

First version of
instructional program

criterion test

sample audience

(Cyclically)
Administer program,
identify weaknesses,
and revise program

OUTPUT

Revit,ed instructional
program ready for

developmental testing

J.1.1

J.1.2

J.1.3

J.1.4

Target audience

Sample of students
selected for

informal tryout

iv

Student performance
on program

and his responses
to diagnostic probes

vii

Identified weakness
in program

x

Select representative
sample

and administer
sub-criterion and
criterion tests

to them

61. ii

Administer
instructional program:

-Observe and make a
record of errors, AND
-Probe for type and
source of failure v

Identify the
type of learning failure

which has occurred

viii

Revise the program

xi

10

Sample of identified
"low" proficiency

identification of
portions of

criterion behavior in
its repertoire iii

Identification of:

-Program problems on
which errors were made
-Type of learning
failure

-Sources of the
failures

vi

Identification of types

of learning failures
which have occurred

Revised program
(ready for

further tryout)

xii

4



.1.2

.1.3

.1.4

STEP J.1

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Information
obtained from
"before" and " -,f ter''

-MATRIX: Adequacy
of sample

SUMMARY OF
PROCEDURES . . . 20

tests 16 selection and use
-MATRIX: Properties of pre-instruction
of adequate tryout test results . . 21
sample 17

MATRIX: What
information
observation
provides . . .

-MATRIX: When
probes are
needed

. 31

34

-MATRIX: Priorities
in types of probes
to use 35

-M- MATRIX: Types of
probes

to use 36-42

-MATRIX: Timing

the use of
probes 43

-MATRIX: Adequacy
of observational
and probing
process . . 47

(Optional)
FORM J.2(1)

SUMMARY OF
PROCEDURES . . . 46

-MATRIX: Types of
student
difficulties . . . . 52

-MATRIX: Symptoms of
difficulties with
program format . . 53

-MATRIX: Symptoms of
difficulties with
program content .54-57

*-MATRIX: Adequacy
of interpretation
of learning
failures . . . . 61

SUMMARY OF
PROCEDURES . . . 60

-MATRIX: Types
of program

-MATRIX: Revising
68program . . . . , 71

-MATRIX: Revising

-MATRIX: Adequacy
of program

SUMMARY OF
PROCEDURES . . . 86

weakness . . 67, 69
70

for specific
difficulties . 76-81

revision . . . . 87

-MATRIX: Priorities

to observe when
revising program . 73
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

--A small sample of from two to five students will be
identified. They will be representative of the
target audience but will be at the lower end of the

proficiency distribution with respect to the be-
havior to be taught.

--Those portions of the criterion behavior already in
their repetoire will be identified.

WHAT YOU WILL
WORK FROM

(1) The target audience to be taught.

(2) Sub-Criterion and Criterion tests for the
material to be taught.

WHAT YOU WILL
DO

(1) Select a sample of students from the target
audience.

(2) Administer the tests to them as a pre-test.

(3) Identify low scorers.

(4) Select a sample of from two to five of the low

scorers.

FORMS YOU WILL
USE

None

12



INPUT

Target audience
ACTION

Select representative
sample

and administer
sub - criterion and

criterion tests
to them

ii

OUTPUT

Sample of identified
"low" proficiency

identification of
portions of

criterion behavior in
its repertoire

iii

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Informa-
tion obtained
from "before"
and "after"
tests

-MATRIX:

Properties of
adequate tryout
sample

16

17

-MATRIX: Adequacy
of sample selection
and use of
pre-instruction
test results . . 21

SUMMARY OF
PROCEDURES . . . 20

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
audience characteris-
tics

A.1.2
Sub - criterion and

criterion ..gists:

FORM F.2(1)
(carried forward froni 1.2Identification of

audience characteris-
tics (based on tests)

F.4.2

13



Sub- STEP J.1.1
JOB DIAGRAM.

INPUT

Target audience

ACTION OUTPUT

Select representative
sample

and administer
sub-criterion and
criterion tests

to them

ii

Sample of identified
"low" proficiency

identification of
portions of

criterion behavior in
its repertoire

Sample which
is

REPRESENTATIVE
of target audience

i.a

Sample which
is

NON-REPRESENTATIVE
of target audience

Select for
informal tryout of

instructional program

ii.a

Reject for
informal tryout of

instructional program

ii.b

Use of small sample
of 2-5 students
resembling the

target population in:

-General abilities

-Specific abilities

-Pre-instructional
proficiency

Non-use of
sample which
is too deviant

from target population

iii.b

14



BACKGROUND INFORMATION

page

Information obtained from tests
administered "before" and "after"
students receive instruction

16

Properties of an adequate sample
of the target audience for purposes
of the informal program tryout

17

15



J.1.1

IDENTIFICATION

MATRIX

DIFFERENT TYPES OF INFORMATION OBTAINED BY TESTS
ADMINISTERED "BEFORE" AND "AFTER" THE INSTRUCTIONAL PROGRAM

TIME OF
TEST

ADMINISTRATION

Test administered
BEFORE

instructional program

Test administered
AFTER

instructional program*

CRITERIA

-Test results can be used to
identify what students can do
before they have taken the
instructional program:

-Test results can be used to
identify what students can do
after they have taken the
Instructional program:

Whether they can exhibit the total criterion behavior

Whether they can exhibit one or more sub-criterion behaviors
which make up the criterion behavior

-.Whether they can exhibit one or more of the component skills

RATIONALE
FOR USE

-Permits the developer to -Results on "after" test, when
differentiate between satisfactory compared with those on "before"
performance on program problems test, can be used to identify
and tasks which is due: how well the program builds

To students' entering
proficiency at:

proficiency; OR Criterion behavior

To the capacity of the program .Sub-criterion behaviors
to instruct

-If the student can perform before
beginning instruction, his
performance on the program reveals
nothing about the program's
adequacy

*Tests administered after informal tryout produce equivocal results. This is so

because of the interview procedures used during the program tryout and the effects

that questions may have on what is learned. For this reason, it is probably

better not to administer the tests after instruction (or if they are used, to

interpret their results with caution). "After" tests are used during the

developmental tryouts (See STEP J.2).

16



J . 1 . 1

IDENTIFICATION
MATRIX

PROPERTIES OF AN ADEQUATELY SELECTED SAMPLE
OF TARGET AUDIENCE FOR ADMINISTRATION OF PROGRAM (PRIOR TO REVISION)

PROPERTIES
OF SAMPLE

SIZE REPRESENTATIVENESS
NON-PROFICIENCY

at criterion behavior

-Each tryout (before. -The sample of students -The sample of
revision) should be selected for informal students selected for
based on a sample of: tryouts should reflect informal tryout

A minimum of two
the target audience should:

CRITERIA students
for: Not consist of

AND
A maximum of
approximately

General ability

Relevant, special

students from the
upper portion of
the distribution

five students
abilities

-.Estimated levels of
entry proficiency
(at criterion
behavior)

of scores
identifying
pre-instructional
proficiency at the
criterion behavior

RATIONALE

-A sample size of from
two to five is:

--Of sufficient size
to reveal program
weaknesses

Not so large that
the interview/
probing procedures
used are too time-
consuming and
costly

-Adequate accommoda-
*_ions of the target
audience (i.e.,
producing a program
on which most students
can take in
relatively error-free
fashion) depends on
the sample represent-
ing:

--The entry behaviors
likely to influence

performance

-.The likely perfor-
mance of the target
audience on the

program

-If tryout is
performed with
students who already
are highly proficient,
the tryout will not
be capable of
assessing the adequacy
of the program for
bringing up to
proficiency those
students who are not
proficient to begin
with

17



JOB PROCEDURES

page

SUMMARY OF PROCEDURES 20

Adequacy of procedures for selecting
sample of target audience and for
use of pre-instruction test results

21

19



J .1 .1

STANDARDS
MATRIX

ADEQUACY OF SAMPLE SELECTION
(AND USE OF PRE-INSTRUCTION TEST RESULTS)

PROPERTIES REPRESENTATIVENESS SIZE
DEGREE OF

PROFICIENCY

CRITERIA

-Sample selected is
representative of
(i.e., measures at
approximately the
mean of distributions)
the tcrget population
in:

--General ability

Specific abilities
(relevant to mastery
of the criterion
behavior)

--Pre-instructional
proficiency in the
criterion behavior

-Sample for each
tryout and revision
cycle ranges from:

--TWo students
to

--Approximately
four or six

_..

-Sample has relatively
Zow proficiency in
criterion behavior

21



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
You will have identified:

--The program problems on which errors have been made.
--The type(s) of learning failure identified by these

errors.
--The reasons or sources of those failures.

WHAT YOU WILL
WORK FROM

(1) Sample of two to five students

(2) The program to be taken by them

WHAT YOU WILL.
DO

(1) Administer the program to one student at a time

(2) Make a record of errors which occur

(3) Probe for the type of error and its cause

FORMS YOU WILL
USE

FORM J.2(l) (Optional) for recording errors on the
program.

22



IDESCRIPTION OF Sub-STEP J.1.2

INPUT

So;74.1.:: of students

selected for
informal tryout

iv

ACTION

Administer
instructional program:

- Observe and make a
record of errors, AND

- Probe for type and
source of failure

OUTPUT

Identification of:

- Program problems on

which errors were made
- Type of learning
failure

- Sources of the
failures vi

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: What
information
observation
provides . . .

-MATRIX: When
probes are

. 31

-MATRIX:
Priorities In
types of probes
to use

-MATRIX: Types
of probes

35

-MATRIX: Adequacy
of observational
and probing
process

7

(Optional)
FORM J.2(1)

SUMMARY OF
PROCEDURES . . . . 46

needed 34 to use . . . . 36-42
- MATRIX: Timing
the use of
probes h3

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Selection of sample J.1.1 FORM J.2(1) - Optional

Instructional program 1.2

4

23



Sub-STEP 1_ J.1.2

INPUT

Sample of students
selected for

informal tryout

iv

JOB DIAGRAM

ACTION

Administer
instructional program:

-Observe and make a
record of errors, AND
-Probe for type and
source of failure

OUTPUT

Identification of:

-Program problems on
which errors were made
-Type of learning
failures
-Sources of the failure

vi

NO error made
on program problem

iv.a

Group I

Error made on
program problem

Group II

Error made on
program problem

iv.c

Continue administration
of program

v.a

-Keep a record

Continue administra-
tion

-Probe for error
sources of program
administration

v.b

Keep a record

Probe for source of
error immediately

-Continue probing
until source is
identified

V .0

Completed program

vi.a

-Record of which
program problems
produce errors-
uncontaminated by
probing questions

-Probing results

vi.b

-Probing results
identifying:

Type of learning
failure

Sources of failure

Program features to
account for failure

vi.c

24



BACKGROUND INFORMATION

page

Nature of informal tryout varies
depending on type of media used in 26

administering an instructional program

Determining how to conduct an
informal tryout for programs
involving different types of media

27

REVIEW SUB-STEP F.3.2 FOR TREATMENT
OF "PROBES" USED FOR DIAGNOSING
SOURCES OF ERRORS MADE ON CRITERION
TESTS

VOLUF ME

96-117

FORM J.2(1), SUMMARY OF ERRORS ON
CRITERION TEST, also available on an
optional basis for summarizing errors

28, 29

on pro.rams

Two sources of information used in
informal tryouts: observation and 30

probing

What you wish to find out by

"observation"
31

What you wish to find out by
"interview probes"

32

Procedures for "probing" 33

25



J . 1 . 2

IDENTIFICATION
MATRIX

MEDIA CALLING FOR DIFFERENT TRYOUT APPROACHES

TYPES OF I

MEDIA

Media it is likely to be
economically or logistically

FEASIBLE
to use during informal tryout

Media it is likely to be
economically or logistically

UNFEASIBLE
to use during informal tryout

media

=worms,

I-PRINT

"Programs requiring paper-and-
pencil responding

CRITERIA

-ENVIRONMENTAL media

"Objects or equipment already

-ENVIRONMENTAL media

"Objects or equipment not yet
available and for which the on hand and either costly to
risk or cost of damage is acquire or involving high
slight damage risks

"Already built simulators People to whom or for whom
there is a risk factor

-DEVICE media -DEVICE media

"Those media which prove not "Those media for which production
costly but only because the costs are high:
extent of their use is Zow

/Film, animation
for the instructional program
at hand:

/TV

"Those media whose use will be
/Slides costly because of the extensive
/Audio tape

use required by the instructional
program at hand:

/Slides
/Audio tape

26



J.1.2

DECISION

MATRIX

DETERMINING HOW TO CONDUCT INFORMAL TRYOUT
FOR PROGRAMS INVOLVINU DIFFERENT TYPES OF MEDIA

CONDITIONS

Economically and logistically
FEASIBLE

to use medium
required by the

instructional program

Economically and logistically
UNFEASIBLE

to use medium
required by the

instructional program

-Use the actual media which are -Conduct in ormal tryouts with
called for by the instructional storyboar versions of

ACTION program in the informal tryout instructional program:
TO TAKE

Paper-and-pencil scripts
replace dialogue (to appear
later on film, TV, or tape)

Drawings or live demonstrations
to replace visual. events

Mock-ups to replace actual
objects

Actors to replace the people
who are usually found in the
criterion situation

-Conduct developmental tryouts
(See STEP J.2) with actual media

27



-FORM J.2(1) was designed to serve in summarizing errors

on criterion tests (See STEP J.2).

-It is also available, on an optional basis, to serve in

summarizing errors which students make on the program

during its informal tryout or during its developmental

tryout.

HOW TO USE THE FORM

(See opposite page for an example of a fiZZed out FORM)

-A column is used to record tallies for the number of

students making errors on each numbered problem or task.

-Each row (labeled a-e) may be used to record the follow-

ing types of information:

For multiple choice type problems, which incorrect

options were chosen.

- -For problems where more than one response is required,

which of the responses is incorrect

-Two rows (with black border) are available for summariz-

ing the total number of people making errors on a program

problem and that number expressed as a percentage of the

total number of people taking the program.

-The bottom section of the FORM can be used to characterize

the nature of the performance required on the problem;

i.e., RECALL, because it is a problem that repeats an

INPUT or OUTPUT, or TRANSFER, because the problem involves

new INPUTS or ACTIONS..

-Sub-criterion problems or criterion problems can be

identified by putting one or more asterisks next to the

number corresponding to them.

28



..,, .

Form J.2111

LESSON! j (SUB-) CRITERION BEHAVIOR SUMMARY OF ERRORS ON CRITERION TEST

ITEM tps 1>
1 2 3 4 6 8 7 8

*
9 10 11 12 13 14 15 15 17 18 19 20 21 22 23 24Optionsilderod

h I II %
c. III

d II.

.

Total Number
of Peopla

Making Erron
5 0 2 0 2 0 3 0

'4*f Group
Making Errors

100 0 40 0 40 0 60 0 20

Porfermt:=
Floquiremants 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 26

INPUT recall

INPUT panda,

ACTION recall

ACTION transfe

*Sub-cr I ter Ion problem

29



J . 1 . 2

IDENTIFICATION

MATRIX

TWO SOURCES OF INFORMATION ABOUT PROGRAM ADEQUACY
WHICH ARE USED IN INFORMAL TRYOUTS

SOURCES OF
INFORMATION

OBSERVATION INTERVIEW PROBES

CRITERIA

-As an individual student works
on each program problem or task
(presented by print, environ-
mental, or device media), the
developer observes student
performance in order:

"To determine whether the
student has made an error on
that problem;

AND
-.To summarize the error results
for the whole succession of
program problems leading up
to the criterion problem(s)

-When it is determined from
observation that a student has
made an error on a particular
problem, he is asked probing
questions in order:

To identify the source of or
the reason for student failure
to get a correct answer

30



J .1 . 2

IDENTIFICATION
MATRIX

TYPES OF INFORMATION YOU WISH
TO OBTAIN FROM "OBSERVATION"

INFORMATION
SOUGHT

On WHICH problems
are errors being made?

WHAT TYPE
of errors

are being made?

HOW MANY people
are making

HOW MANY errors?

CRITERIA

-On which (numbered)
problems are errors
made?

-On multiple choice
problems, which

-Are errors made on:

Criterion problems

Sub-criterion
problems

OR
" Progression "

problems

-Are errors being made
on problems that
involve:

RECALL
AND/OR

"TRANSFER

-Are errors being made
on problems that
involve only one

-How many people
(what percentage of
all those doing a
problem) make errors
on a problem?

-On multiple choice
problems, how many
people endorse which

incorrect options
are endo-Ted?*

-On a problem with
more than one part
to it, on which parts
are errors made?

-Is there a succession

wrong options?

-On multiple part
problems, how many
people make errors on
particular parts?

-On how many problems
in a series leading
up to a criterion or
sub-criterion are
these errors?

of problems on all of
which errors are made?

-Where in a succession
of problems is

error made?isolate
an

d component skill (and
whose results are
therefore diagnostic
of a specific
problem)?

-Is an error one of
omission (i.e., no
answer given) or of
commission (i.e.,
wrong answer given)?

*Whenever a particular option is associated with a particular type of error
(e.g., association or discrimination), these results can be diagnostic.

31



J.1.2

IDENTIFICATION
MATRIX

TYPES OF INFORMATION YOU WISH TO OBTAIN FROM "PROBES"

INFORMATION
SOUGHT

WHICH COMPONENT SKILL
does the failure

Induce?

WHICH PROPERTIES
of INPUTS, ACTIONS,

OUTPUTS
account for
the failure?

DOES PROBLEM FORMAT
account for
the failure?

CRITERIA

-Which component skills
does the failure
involve:

-.Discriminations

-.Generalizations

Associations

OR

-.Chains

-Does the failure
consist of:

-.The skiZZ being
incorrectly learned

OR

--The skill not
having been learned
at all

-Which properties of
INPUTS, ACTIONS, or
OUTPUTS:

-.Do students overlook
or not pay attention
to

OR

-.Do students confuse

-Are there properties
of the examples of
INPUTS, ACTIONS, or
OUTPUTS which are
used which result in-

--Student confusion

-Is the error due to:

-.The absence of
inadequate or
confusing instruc-
tions about the
problem task

A vocabulary or
readability level
inappJpriate for
the target audience

The absence of
or presence of
inadequate or
confusing
techniques used to
direct attention or
'observation

32



I

THE "PROBING" PROCESS

page

When probes are needed 34

Priorities in the types of probes
used 35

Some general probes to use to
identify problems 36

Follow-up probes to use in response
to student answers to initial
probes

37, 38

General vs. specific types of
probes 39

Responses to general probes which
do not unambiguously identify the 40

type of learning failure

Specific probes which can be used
to identify the type of learning
failure

41

Why probes are not needed concern-
ing "chaining" failures

42

Timing of probes 43
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J.1.2

DECISION

MATRIX

DETERMINING WHEN PROBES ARE NEEDED

CONDITIONS

An error is made
on a problem or task

AND
The problem or task

An error is made
on a problem or task

AND
The problem or task

involves MORE THAN ONE involves ONLY ONE
component skill component skill

-Probe in order to find out -Do not probe; failure on the
ACTION which component skiZZ may not problem identifies which
TO TAKE have been learned*, component skill:

Has not been learned
OR

Has been Learned incorrectly

*The same wrong response may be
indicative of a failure to learn
a discrimination, generalization,
or association

EXAMPLE

Example of a non-diagnostic problem Example of a diagnostic problem

"Both 4entence4 Wow u4e a
id 4ingaffh.4ubjeGtWhi.Ch

Which has the cottect ve4b?"

"Which .Lo coimect?"

The man weak to wank.
man watia .to woth.t_Tine

The man weak to wonk.
---The man wath4 to wokk.

An error could be due either to a An error is likely to be due to
failure to discriminate between a failure to associate the proper
singulars or plurals; or to a form of the verb with a singular
failure to associate the proper subject. (This assumes that the
form of the verb w th singular and student has already learned what
plural forms. a singular subject is.)

34



J.1.2

DECISION
MATR!X

DETERMINING PRIORITIES IN THE ORDER IN WHICH
DIFFERENT TYPES OF PROBING QUESTIONS SHOULD BE ASKED

PRIORITIES

FIRST

If first answers If second answers still
providr; indeterminate

results

SECOND

provide indeterminate
results

THIRD

-Ask open-ended
questions which do no

-Ask directed questions-Ask
which identify what
the student should

directed questions

identify or suggest
ACTION answers student might consider when trying
TO TAKE give to assess what went

wrong

-Do not call attention -Call attention -Call attention to
either to the INPUTS
or to the ACTIONS for
him to focus on

generally either to
the INPUTS or to the
ACTIONS for him to
focus on

INPUTS or to ACTIONS

OR

-Call attention
generally to the
problem format, BUT

-Do not call attention -Do not call attention -Call attention to

to specific propertiel to specific properties specific: properties

of INPUTS or of of INPUTS or of for student to focus

ACTIONS to focus on ACTIONS to focus on on

-Do not direct
attention to any
features of problem
format

-Do not call attention
to specific properties
of the problem format

EXAMPLES

-"Why did you
?Ii

-"What is there about
this that made

-"Which of these
of the

take this ACTION

e.g., "Why did you
ctassi y the

INPUT

you V
properties

. made you
take this ACTION

e.g., "What ptopeAty
on cattibute 06
this tea6 made

INPUTS
?"

take this ACTION

e.g "Which o4 these
tea6 pkopeht.i.e.6:

£ea6 way?" akze, shape, on.
EFT& made you
mcTEE7thit

paAtitutak
ctassi4ication?"

you ctassi4y it
this way?

-"Is there anything -"Did you have trouble -"Did you have trouble

about the way the with: with:

problem is presented
The vocabwealty This won.d

which led you to give
inztk u cti o n4 This diagram

your answer?" The meaning o4 This itiuhtkation
sentences The s4ni4icanae 06

The Lae 06 the .this akkaw

diagtaft Etc.
Etc.
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J.1.2

DECISION
MATRIX

DETERMINING WHAT GENERAL PROBES TO USE
(ON PROGRAM PROBLEMS WHICH ARE NON-DIAGNOSTIC)

CONDITIONS

ACTION
TO TAKE

(by priorities)

-NO answer is given

-NO procedure or ACTION is taken

on program problem

-A WRONG answer is given

-A WRONG procedure or ACTION is
taken

#1: OPEN -ENDED PROBE

-.What 's giving you trouble on
this problem?

..What did you leave out the
answer (fail to do something)?

on ro ram roblem

#1: OPEN-ENDED PROBE

What made you give the answer
you dicS

What is there about the problem
that Zed you to give that
answer?

#2: LESS OPEN-ENDED PROBE

-.Are there any answers you
thought of but ruled out? (If
so, why?)

Are there any changes that could
be made in the problem that
would have enabled you to solve
it?

#2: LESS OPEN-ENDED PROBE

-.Are there any other answers you
thought of but ruled out? (If
so, why?)

What changes in the problem
would Zead you to give another
answer?

#3: MORE DIRECT PROBE

If call your attention iv L.:cr.&

of the or
property INPUT ACTION
can you give the answer now?

-Here are some possible answers;
which is the right one?

#3: moRR.DIRECT PROBE

--If I call your attention to this
of the or

property INPUT ACTION
would you still give the some
answer?

Which of these properties,
_____ or did you

consider relevant irrelevant)?
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J.1.2

DECISION
MATRIX

DETERMINING WHAT KINDS OF FOLLOW -Or PROBES TO USE
IN RESPONSE TO STUDENT ANSWERS TO INITIAL PROBES

(ERROR ON PROGRAM: NO ANSWER)

CONDITIONS

-Type of error on
program:

No answer
+

-Response to earlier,
more open-ended probe:

"I DON'T KNOW"

-Type of error on
program:

No answer
+

-Response to initial
probes:

Cites possible
answers or proper-
ties of INPUTS or
ACTIONS about which
he is UNCERTAIN

-Type of error on
program:

No answer
+

-Response to initial
probes:

Cites irrelevant or
incorrect properties
of INPUTS or ACTIONS

"Cites incorrect
answers

ACTION
TO TAKE

-Use less open-ended
probes

-Continue using
increasingly more
direct probes until
student identifies th&
source of the
difficulty:

Features of the
problem content

OR
-.Features of the
problem format

I

-Probe for which answer
he thinks correct
(and why)

-Probe for reason for
his uncertainty

-Probe for student's
idea of the relation-
ship between
properties he
identifies and
possible answers

-Probe for why he
cited these
properties and how
they relate to the
answer

-Probe for why he gave
the answers he did

-Probe for alternative
answers he considered
and why he rejected
them

EXAMPLES SEE PAGE 36

/

<

-"WhA:c.h. o4 the anSweAz

you mentioned do you
think £4 connect?
Why.

-"What i4 it that
makes you uncettain?"

-"What et4e do you se,'
you need to know in
mien to decide?"

-"Why did you Aayv
incoltnect answer.

-"Why did you day

ineontectittnelevant
v,

ptopetty

-"Did you conziden any
others

FfiTaRiTiTT

/3/Lope/axes
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J.1.2

DECISION
MATRIX

DETERMINING WHAT KINDS OF FOLLOW-UP PROBES TO USE
IN RESPONSE TO STUDENT ANSWERS TO INITIAL PROBES

(ERROR ON PROGRAM: INCORRECT ANSWER)

-Type of error on program:

Incorrect answer

-Type of error on program:

-.Incorrect answer
CONDITIONS + +

-Responses to earlier, more -Responses to initial probes:
open-ended probe:

Cites irrelevant or incorrect
"I DON'T KNOW" properties

Use less probes -Probe for why he cited these

ACTION
-Continue using increasingly more
direct probes until student

properties and how they relate
to the answer

TO TAKE identifies the source of the -Probe for why he gave the answers
difficulty: he did

\ Features of the problem content -Probe for alte:inati,,e answers he
OR considered and why kw rejected

Features of the problem format them

EXAMPLES SEE PAGE 36

-"Why did you 4ay

incottect anmet

-"Why did you bay

knconaect4xteZevant ptopektu

-"Did you conaidet any othen

an&we44/0opentie4

38



J.1.2

IDENTIFICATION

MATRIX

PURPOSE OF TWO TYPES OF PROBES:
GENERAL VS. SPECIFIC

TYPES
OF PROBES

CRITERIA

GENERAL
PROBES

SPECIFIC
PROBES

The ultimate aim of both types
of probes is to identify the
specific type of learning failure
that occ-rred (i.e., discrimina-
tions, generalizations,
associations, or chains) and the
reasons for the failure.

-The probing process begins with
general, open-ended probes in
order not to provide the student
with clues as to possible
responses to the probes

-Following responses to general
probes, if it is still not clear
which type of learning fdilure
has occurred and why it has
occurred, probes specifically
designed to identify the failure
are used

EXAMPLES
SEE PAGES

36-38
SEE PAGES

40-41
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J.1.2

IDENTIFICATION
MATRIX

SITUATIONS FOLLOWING RESPONSES TO GENERAL PROBES
IN WHICH IT IS UNCLEAR WHICH COMPONENT SKILLS) HAS OR

HAS NOT BEEN IDENTIFIED AS THE ONE NOT LEARNED

SITUATIONS
FOLLOWING

USE OF
GENERAL PROBES

Uncertainty whether
there has been a
failure to learn

DISCRIM!NATIONS

Uncertainty whether
there has peen a
failure to learn

GENERALIZATIONS

Uncertainty whether
there has been a
failure to learn

ASSOCIATIONS

Responses to Responses to Responses to
general probes have general probes have pneral probes have
failed to indicate: failed to indicate: failed to indicate:

-Whether a student can -Whether a student can -Whether a student can
or cannot tell the or cannot see the or cannot teZZ which
difference between similarity among ACTION goes with

CRITERIA INPUTS belonging to INPUTS belonging to which INPUT because
different classes the same classes he does none of the
because he does none because he does none following; he does
of the following; he of the follnoing; he NOT:
does NOT: does NOT:

Identify all
Identify (correctly Identify (correctly possible ACTIONS
or incorrectly) the or incorrectly) the that could be taken
class to which the class to which the (depending on which
example used in the example used in the class of INPUTS is
problem belongs problem belongs involved)

--Attribute class Attribute class Identify all
properties (correct- properties (correct- possible INPUTS
Zy or incorrectly) Zy or incorrectly) which would require
to the example to the example different actions

--Mismatch INPUTS
and ACTIONS

_ .

EXAMPLES

e.g.,

The ztudent has on a pkogIcam ptobtem
inconnectty tabeted.a .!'even az a 2nd cta4.6

Leven

- In Aezponze to ptobe4 he doe4 not zay why he
tabeted it that way; he doezn't zay, bon
example, because the e66ont pnce a between
the keziztance 6olme and .the tiuZcAum

e.g.,

-The ztudent doun't
identiO pkopektiez
o6 the thkee ctazzez
o6 &Neu and then
indicate .that he
doedn't know which .L6
meted 14t, 2nd, on
3nd ctazz
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J.1.2

DECISION
MATRIX

DETERMINING HOW TO PROBE SPECIFICALLY
FOR SPECIFIC TYPES OF LEARNING FAILURES

WHEN GENERAL PROBES HAVE NOT IDENTIFIED THEM

CONDITIONS

Uncertainty whether
there is a

DISCRIMINATION
failure

ACTION
TO TAKE

- Present additional
examples from a
different INPUT class
which is represented
in the original pro-
gram problem and ask:

-.Are these the same
or different?

OR
-.Should these be
handled or treated
the same way or in
different ways?

-If examples vary
dimensionally, present
pairs of INPUT
examples (using the
original example as
one member) which
start far apart and
gradually are made
more similar

Determine when and
where discrimination
breaks down

Uncertainty whether
there is a

GENERALIZATION
failure

AINIMMOIM

- Present additional
examples from the same
INPUT class which is
represented in the
original program
problem and ask:

--Are these the same
or different?

OR
-.Should these be
handled or treated
the same way or in
different ways?

-If examples vary
dimensionally, present
pairs of INPUT
examples (using the
original example as
one member') which
start close together
and gradually are
made more dissimilar

-.Determine when and
where generalization
breaks down

Uncertainty whether
there is an
ASSOCIATION
failure

-If behavior has been
taught in two
directions:

INPUT ACTION and
ACTION 4- INPUT:

-.Reverse a test
question and
determine whether
same mismatch
occurs

-Identify for the
student aZZ the
classes of inputs and
all the actions that
can be taken and then
ask:

-.Which goes
ACTION

with which
INPUT

This is how I pair
them up. Am I
right or wrong?

EXAMPLES

e.g.,

"Heice'6 anothet &vex (nom zame on diliOnent
cLaud; -La tha Nze the one in the pAobtem
on di.litietent pcom it?"

"What do they have in common?"
OR

"In what way are they di66ekent?"

e.g.,

"Here ate exampta od
ate three ciabse6 o6.
teveA4. Which them
beeong4 to the 1.6t,
to the 2nd, and to the
3rd cta44?"



J .1 . 2

IDENTIFICATION
MATRIX

DIFFERENCES IN NEED TO PROBE FOR COMPONENT SKILLS

PROBING
NEEDS

There IS a need to probe
for failure in:

- Discriminations

-Generalizations

- Associations

There is NO need to probe
for failure in:

-Chaining

CRITERIA

- A wrong answer for a single
Sub-STEP (involving just one
association) can be the to one
or more of the above types of
faiZure

- Therefore, probing is designed
to find out which of the types
of failures occurred

-Probing is used to find out the
type of failure involved within
each of the separate Sub-STEPS
in a chain

- When the problem task involves
producing a series of Sub-STEPS
(i.e., a chain), the performance
itself reveals whether:

A Sub -STEP is omitted

Sub-STEPS are performed in the
wrong sequence

- Probing is therefore unnecessary
to identify a "chaining" failure*

*Probing for student reasons for omissions or incorrect sequences can be used.



J.1.2

DECISION
MATRIX

DETERMINING WHEN TO PROBE AND HOW TO TIME "PROBING"

GOALS

For obtaining OBSERVATIONAL
error data

uninfluenced or uncontaminated
by probing procedures

For obtaining
responses to PROBES

- Administer the entire program to
one or two students of the sample

ACTION
TO TAKE

-Observe occurrences of errors- -
but do NOT probe for nature or
causes of problem at the time

-Allow student to complete the
program and then go back to
program problems or tasks and
begin probing

-See Way #1 in the left-hand
column

-Administer the entire program
to one or two students in the
sample

-Observe occurrences of errors and

Before the student is given
feedback

--Begin probing

-Use general probes before using
specific probes

-When using specific probes,
probe for failures in this order:

-.Re: Discriminations

-.Re: Generalizations

Re: Associations

RATIONALE

-Probing while the student is
taking the problem will disallow
an uncontaminated assessment of
the capacity of the program
sequence (as originally developed)
to brine students up to
proficiency

-Probing immediately after an
error provides clues to the
student which may help him on
subsequent problems

-Probing before feedback is given
allows determination of whether
the student has learned anything
(unprompted by the feedback)
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JOB PROCEDURES
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN
J.1.2 ADMINISTERING PROGRAM, RECORDING ERRORS, AND

PROBING FOR SOURCE OF LEARNING FAILURE

#1

LOOK FOR ERRORS

a. Administer instructional
program individually
to each student in the
sample

b. Observe occurrence of
error(s) on program
problem or task

c. Make a record of
occurrence and of the
type of error*

d. (OPTIONAL) Use FORM J.2(1)
to summarize errors on
all program problems

#2

PROBE FOR REASONS
FOR ERRORS

a. Use general probes for
identifying source of
errors:

Start with open-ended
probes;

Continue with Tess
open-ended probes;

--Use direct probes

b. Use probes to follow up
student responses to
initial probes

c. Use specific probes to
identify specific problems

*On printed programs a record can be kept on a copy of the program itself.

FORM J.2(l)

LESSON (SUB ! CRITERION BEHAVIOR SUMMARY Of ERRORS ON CRITERION TEST

136.4 II 1 C.
1 2 3 4 5 6 7 II

_
9 10 11 12 13 14 IS 16 17 II 19 20 71 72 23 24 25

OptIonAzdoeu&

Two. Nur..
efteg.

....0.,w,1

ouo
M. E,.

Perlormanc.
F144Pw4.4.11

4E9
1 2 3 4 5 6 7 11 9 10 11 17 13 *4 15 II 17 II 19 20 21 22 23 24 25

INPUT rftail

101, t.,...,

ACTION 'sc.

,t--

CT1ON ,,..
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J.1.2

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF THE OBSERVATIONAL AND PROBING PROCESS

PROPERTIES

CRITERIA

AVAILABILITY OF
A RECORD

-A record identifying:

--All progran problems or tasks
on which errors have been made

The parts of the problem on
which errors have been made

(Where applicable) the
incorrect options selected

-A record of responses to probes:

On a printed program itself, or

On paper for non-printed
programs

COMPLETENESS

-An attempt to identify:

The nature of the learning
failure (which skills not
learned)

The sources of the failure
(properties of INPUTS or
ACTIONS causing problems)

-An attempt to identify features
of the program which can account
for the failure:

-.Content (e.g., examples used)

--Format (vocabulary,
instructions, diagrams, etc.)
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PREVIEW OF THE NEXT SubSTEP

YOUR. PRODUCT

An identification of the nature of the learning
failu.- Is which have occurred for the tzoo to five
students who took the program.

WHAT YOU WILL
WORK FROM

(T) A. record of student performance (errors) on the

program.

(2) Students' responses to diagnostic probes con-
cerning the errors they made.

WHAT YOU WILL Identify the types of learning failures which have
occurred and their sources.

FORMS YOU WILL
USE

Hone
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DESCRIPTION OF Sub-STEP I J.1.3

INPUT

Student performance
on program

and his responses
to diagnostic probes

vii

ACTION

Identify the
type of learning failure

which has occurred

viii

OUTPUT

Identification of types
of learning failures
which have occurred

ix

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of student
difficulties . . 52

-MATRIX: Symptoms
of difficulties
with program
format 53

-MATRIX: Adequacy
of interpretation
of learning
failures . . . . 61

SUMMARY OF
PROCEDURES . . . . 60

-MATRIX: Symptoms
of difficulties
with program
content . . . 54-57

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMs

Administration of
program and
interview results

J.1.2

lit
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Sub-STEP J.1.3
JOB DIAGRAM

INPUT

Student performance
on program

and his responses
to diagnostic probes

vii

ACTION

Identify the
type of learning failure

which has occurred

viii

OUTPUT

Identification of types
of learning failures
which have occurred

ix

STUDENT

-Asks what he is
supposed to do

-Does something other
than what told to do

-Asks meaning cf word

-Pays attention to
wrong features of task

vi i .a

-On program problems
dealing only with
specific component
skills, commits an
error

-In response to probes,
incorrectly classifies
iNPUTS or incorrectly
attributes properties
to INPUTS

vii .b

-
Interpret as
a format
difficulty

Interpret as
a content
difficulty

viii.b

IDENTIFICATION

Difficulty with:

-Vocabulary

-Sentence structure

-Instructions

-Directions

Y..

Difficulty with:

-Discriminations

Generalizations

Associations

Chains

ix.b
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BACKGROUND INFORMATION

page

Two major types of problems
students may exhibit:
format or content

52

Evidence indicating format
53difficulties

Evidence indicating content
difficulties re: Discriminations

54

Evidence indicating content
difficulties re: Generalizations 55

Evidence indicating content
difficulties re: Associations

56

Evidence indicating content
difficulties re: Chains 57
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J.1.3

IDENTIFICATION
MATRIX

TWO MAJOR TYPES OF DIFFICULTIES
THE STUDENT MAY HAVE WITH A PROGRAM PROBLEM

TYPES
OF PROBLEMS

CONTENT
difficulties

FORMAT
difficulties

CRITERIA

-The student has difficulties
making or forming required:

Discriminations,

-.Generalizations,

--Associations,
OR

-.Chains

-The studont deals inadequately
with properties of INPUTS,
ACTIONS, or OUTPUTS:

-.Ignores relevant properties

-.Attends to irrelevant
properties

-.Confuses properties

-The student has difficulties
with the format of program
problem or task:

-.Fails to understand
OR

Misunderstands
OR

-.Ignores:

/Vocabulary

/Task instructions

/Cites designed to control
attention or observing
behavior

/Statement of objectives
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J.1.3

IDENTIFICATION
MATRIX

EVIDENCE INDICATING WHAT FORMAT DIFFICULTIES
A STUDENT MAY BE HAVING WITH A PROGRAM PROBLEM

SOURCE
OF EVIDENCE

CRITERIA

OBSERVATION
as a source of evidence about
format problem difficulties

-A student failure to understand
instructions or a misunderstanding
of instruction is indicated when
the student:

Asks what he is supposed to do

-.Does a task other than that
called for by instructions

Pays attention to features or
elements of the problem task
other than those problem
instructions directed him to
attend to

-A student failure to understand
vocabulary is indicated when:

A student asks the meaning of
a word

RESPONSES TO PROBING
as a source of evidence about
format problem difficulties

-Student indicates in response
to probes that he failed to
understand or that he
misunderstood:

What task he was supposed to
perform on problem

"The vocabulary used in
instructions or in the
statement of problem or in the
statement of objectives

EXAMPLES

e.g.,

-The student can tied a numekicat
an4weA out to one decimal Oace,
having been in4tnucted .to exam

e.g.,

-"I thought I was supposed .to
catty the anawet out to one
decimat place."

A t out .ti thAee places

-"What does 'shaping' mean?" -"I didn't know what 'shaping'
means."
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J.1.3
IDENTIFICATION

MATRIX

EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:
DISCRIMINATIONS*

SOURCE
OF EVIDENCE

OBSERVATION
as a source of evidence about

content difficulties

RESPONSES TO PROBING
as a source of evidence about

content difficulties

CRITERIA

-Commits an error on a program
problem or tzsk which involves
only "discrimination" (e.g., a
came/different type problem
involving INPUTS from different

IN RESPONSE TO GENERAL PROBES

-Attributes membership for the
example of an INPUT (which was
used in the example) to the wrong
class

-Attributes properties to an
example which it does not have

classes) ..

-On a given problem, INPUTS from
two or more different classes are

(t(i.e., they are properties of
another class)

-Says he doesn't know which class
the example belongs to

IN RESPONSE TO SPECIFIC PROBES

presented; and the student takes
the some ACTION in response to
them both (all)

1

-When presented additional INPUT
examples (from same or different
classes) and asked are they the
some or different, fails to
distinguish between exampleg from
different classes

*The more items there are providing comparable evidence, the more dependable
the diagnosis is.

EXAMPLES

e.g.,

-"When setecting a vett), how would
you tteat these two nouns:
(1) Women, and (2) women?"

X the same way ,di6bexent way

-"Nene axe two nouns; make up two
sentences, each one us.i.ng one o6
the nouns and the connect 4ortm o4
the veAb 'to be': (1) woman, and
(2) women."

The woman is pretty.

The women is all here.

e.g.,

-Student says, "I said 'women 4,4'
because 'women' 4.4 Aingutalt."

-When given additional examptes
4ingutan and ptuAat nouns, the
student incolutectty says "same"
on "di44eltent" when singutan and
plulcae axe comported ox when .two

o4 the same numbeA axe pa-aed.
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J.1 .3

IDENTIFICATION
MATRIX

EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:
GENERALIZATIONS*

SOURCE
OF EVIDENCE

OBSERVATION I

as a source of evidence about
content difficulties

RESPONSES TO PROBING
as a source of evidence about

content difficulties

CRITERIA

-Commits an error on a program
problem or task which involves
only "generalization" (e.g., a
same/different type problem
involving INPUTS from the same

IN RESPONSE TO GENERAL PROBES

-Attributes membership for the
example of an INPUT (which was
used in the example) to the wrong
class

-Attributes properties to an
example which it does not have

class)

-On a given problem, more than one
INPUT from the same class is

(ie., they are properties of
another class)

-Says he doesn't know which class
the example belongs to

IN RESPONSE TO SPECIFIC PROBES

presented; and the student takes
a different ACTION in response
to them

-When presented additional INPUT
examples (from same or different
classes) and asked are they the
same or different, fails to
distinguish between examples from
different classes

*The more items there are providing comparable evidence, the more dependable
the diagnosis is.

e.g.,

-"When selecting a verb, how would
you Cheat these two nouns:
(1) man, and (2) woman?"

e.g.,

-Student says, "I said 'women is'
because 'women' is singuian."

EXAMPLES X the same way di66enent way

-"Hene. ate two nouns; maize up two -When given additionat examptes 06
sentenceS, each one using one 06 s.ingutan and pottaat nouns, .the
the nouns and the connect 6ohm 06 student inconnectly says "same"
the verb 'to be': (1) woman, and on "dibiekent" when singutan and
(2) man." 0u/tat ate compaked on when two

The man is sick.
06 -the same numbet ate pained.

The woman are sick.
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J.1.3

IDENTIFICATION
MATRIX

EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:
ASSOCIATIONS*

SOURCE
OF EVIDENCE

CRITERIA

OBSERVATION
as a source of evidence about

content difficulties

RESPONSES TO PROBING
as a source of evidence about

content difficulties

-Conanits an error on a program
problem or task which involves
only "association" (e.g., a
problem in which aZZ INPUTS and
ACTIONS are given and the student
is required to match them up)

-On a given problem, INPUTS from
more than one class are presented
and the student takes a different
ACTION for each (therefore making
a correct discrimination) but
matches up INPUTS and ACTIONS
incorrectly

IN RESPONSE TO GENERAL. PROBES

-Says he knows what all the
possible ACTIONS are (and can
identify them) but adds that he
doesn't know which one goes with
which class of INPUTS

-Says he took the ACTION he did
because the example in the
problem is of the type calling
for that ACTION

IN RESPONSE TO SPECIFIC PROBES

-When given aZZ the INPUT classes
and all the possible ACTIONS,
pairs them up incorrectly

*The more items-there are providing comparable evidence, the more dependable
the diagnosis is.

EXAMPLES

e.g.,

-"Match up these verbs and nouns:"

B m A is

e.a.,

-"I know some nouns get 'is' and
some get 'ate,' but I don't know
whether it's the singuiat nouns
on the ptutme nouns which get
one 0A. the other.."

maenA n B. B. ate

-"Make up a sentence bon each o6
these nouns and use the cottect
6onm o6 the yeti) 'to be': (1) the
man, and (2) the boys."

The man are all right.

The boys is here today.

/
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J.1.3

IDENTIFICATION
MATRIX

EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:
CHAINS

SOURCE
OF EVIDENCE

OBSERVATION
as a source of evidence about

content difficulties

RESPONSES TO PROBING
as a source of evidence about

content difficulties

CRITERIA

-The student omitted a Sub-STEP
in the chain

-The student performed aZZ the
Sub-STEPS in the chain but in
the wrong sequence

-The student performs a Sub-STEP
which is not a part of the chain

IN RESPONSE TO GENERAL PROBES

-Indicates he forgot what do do
at a particular point

-Indicates that he was confused
about which Sub-STEP followed
at a particular point

IN RESPONSE TO SPECIFIC PROBES

-When Sub-STEPS are identified
for him, he incorrectly
identifies the required sequence

e.g.,

-The music atudent 0.ited to make
a "tepeat"

e.g.,

"1 don't temembeA what coma
next."

EXAMPLE -The mu4ic 4tudent peayed the -"I don't know which one o6 the
"repeat" but at .the wrong peace vartiation6 4houtd be potayed

in the mu4ic Aight now."

-The music 4tudent make4 a
"Aepeat" which a not meted tioA
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J . 1 . 3

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN INTERPRETING
STUDENT DIFFICULTIES OCCURRING ON PROGRAM PROBLEMS OR TASKS

#1

For each program problem
on which an error is made,

REVIEW

a. Observational data (obtained
from students who were
interviewed after completing
the whole instructional
sequence) for:

Type of problem and
type of error made

Number of students
making errors

b. Probing data obtained from
all tryout students

#2

For each program problem
on which an error is made,

IDENTIFY

a. The probable type of content
difficulty:

Discriminations,

Generalizations,

-.Associations, OR

Chains

b. The properties of INPUTS or
ACTIONS which are the source
of the difficulty

c. The probable type of problem
format difficulty:

-.Vocabulary

Instructions

Statement of objectives

Other cues
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J . 1 . 3

STANDARDS

MATRIX X

ASSESSING THE ADEQUACY OF PROCEDURES FOR INTERPRETING
STUDENT DIFFICULTIES ON PROGRAM PROBLEMS OR TASKS

PROPERTIES COMPREHENSIVE DATA-BASED

CRITERIA

-Interpretation of error(s) on a
program problem attends both to:

-.Content difficulties

Format difficulties

- Content difficulties are, in
addition, further explored for:

Properties of INPUTS and/or
ACTIONS which account for the
difficulty

- Content difficulties are explored
to determine whether:

No learning has occurred
OR

'Incorrect learning has occurred

',..VtIVA. ftlAttgr..^., b

-Interpretation is based on data
obtained from the entire tryout
sample:

More weight is given to a
diagnosis based on what most
of the tryout sample does or
says

-Interpretation is based on aZZ
available data about a program
problem:

Observational data

Probing data
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A program which has been revised on the basis of
tryout results.

WHAT YOU WILL
WORK FROM

(1) The original program

(2) Weaknesses in the program which you have identified
on the basis of the tryout

WHAT YOU WILL
DO

Revise the program _

FORMS YOU WILL
USE

none
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DESCRIPTION OF Sub-STEP J.1.4

INPUT

Identified weakness
in program

x

ACTION

Revise the program

xi

OUTPUT

Revised program
(ready for

further tryout)

xii

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Types
of program
weakness . . 67, 69,

70

-MATRIX: Revising
program . 63, 71
MATRIX: Revising
for specific

-MATRIX: Adequacy
of program
revision . . . . 87

SUMMARY OF
PROCEDURES . . . . 86

difficulties . 76-81

-MATRIX:
Priorities to
observe when
revising
program 73

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Interpretation of
learning failures J.1.3

FORM J.2(1) carried
forward from J.1.3
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Sub-STEP J.1.4

INPUT

Identified weakness
in program

x

JOB DIAGRAM

ACTION

Revise the program

xi

OUTPUT

Revised program
(ready for

further tryout)

xii

Difficulties
in isolated,

individual problems

x. a

Difficulties
in a cumulative

series of problems

x.b

Revise
individual problems

xi .a

Revise
series of problems

xi .b

Change in:

-Format

-Content

Change in:

-Format

-Content

-.Learning of program

Assistance for
specific skills

xi i .b
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BACKGROUND INFORMATION

1

page

Extent of program weakness: Errors
on individual vs. cumulative series 66

of program problems

Sources of program weakness likely
to be associated with programs which
are weak to differing extents

67

How to revise individual program
68

problems which result in errors

Two sources of program weakness
associated with errors on a series
of program problems

69

Four types of program "leanness"
which may account for errors on a
series of program problems

70

How to revise program problems
to make them less lean 71

Criteria for determining priorities
in the kinds of revisions which are
made in the instructional program

72

Priorities in revising a series of
program problems in "rder to make
them less lean

73

65



J.1.4
IDENTIFICATION

MATRIX

EXTENT OF PROGRAM WEAKNESS

EXTENT OF
PROGRAM

WEAKNESS

CRITERIA

Errors are made on
INDIVIDUAL

program problems

-An informal record of errors or
FORM J.2(1) filled out reveals
that errors are made on:

Isolated program problems or
tasks

Problems involving different
skills within the same portion
of a chain

Problems involving widely
separated portions of a chain

Problems involving preparatory
behaviors or criterion
behaviors but usually not both

66

Errors are made on a
CUMULATIVE SERIES
of program problems

-An informal record of errors or
FORM J.2(1) filled out reveals
that errors are made on:

A sequential series of program
problems

Problems involving different
examples related to the sank;
skill being taught

Problems involving adjacent
portions of a chain

Problems usually involving both
the criterion behaviors and
preparatory behaviors



J.1.4

IDENTIFICATION

MATRIX

SOURCES OF PROGRAM WEAKNESS LIKELY TO BE ASSOCIATED
WITH ERRORS ON INDIVIDUAL PROGRAM PROBLEMS

AND ON A CUMULATIVE SERIES OF PROGRAM PROBLEMS

EXTENT OF
PROGRAM
WEAKNESS

Sources of progr.2.. weakness
likely to be associated with

isolated INDIVIDUAL

Sources of program weakness
likely to be associated with a

CUMULATIVE SERIES
of program problemsprogram problems

- Program FORMAT

--Vocabulary too difficult

--Instructions unclear or
confusing

CRITERIA --Attention-controlling
techniques inadequate

-Program CONTENT -Program CONTENT

Assistance provided (i.e.,
cues) makes an inadequate

--The instructional sequence is
excessively lean

identification of INPUTS or
ACTIONS required for successful

--Prerequisite behavior is wrongli

problem solution
assumed to be in student's
repertoire

Prerequisite behavior to be
taught in the program is taught
in the wrong sequence (i.e.,
not taught before the criterion
behavior in question as it
should be)

Prerequisite behavior to be
taught in the program is not
adequately taught
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J.1.4

DECISION
MATRIX

DETERMINING HOW TO REVISE AN INDIVIDUAL PROGRAM PROBLEM
ON WHICH ERRORS ARE MADE*

CONDITIONS

Error is due to Error is due to

FORMAT characteristics CONTENT characteristics

(as revealed in Sub-STEP J.1.3) (as revealed in Sub-STEP J.1.3)

ACTION
TO TAKE

- Change vocabulary level and
readability level to make it more
suitable to the target audience:

--Shorter, more commonly used
words

- -Shorter sentences

- Change problem or task
instructions making them:

--Clearer, less ambiguous

- -Easier to understand

-Change attention or observation
controlling devices to make them
work more effectively:

- -Simplify the devices

Make features more prominent

-Increase the strength of
assistance:

Make the identification of
INPUTS and ACTIONS more direct

/If no identification is made,
provide an indirect
identification

/If identification is already
indirect, make it less
indirect

/Only in a beginning problem
in a series should an indirect
identification be replaced by
a direct one (See SECTION G,
pages 90-95)

*When two or more of the informal tryout sample (of five or six students) make an

error on the problem

e.g.,

Informal tryout has revealed that
students did not know the meaning

e.g.,

The practice problem offers no
identification of the ACTION

of a (non-technical) word and a (which is required)

EXAMPLES word not included in the
-The student ..i.4 nequined to use a

objectives for the instructional vab (othen than those used in
sequence ption examples) and to use the

Oniginat wand used was connect 6onm 4on the subject noun

"emasculate." Change -to "weaken" given him. No assistance a given

on "unnerve." him.

e.g., -On tevision he £6 given the
indinect identiliication--anothen

A diagram was used to control the noun and another verb: The man
observing behavior of the student;
students did not know how to use

watts to wank."

it -In Us new pnobtem task he .i.e
given .the subject noun "the dog"

Change instructions 40 that and a nequined to make up a
itudees know where to enten the sentence in the ptesent using
diagram, what to took at 6inst,
what to took icon, what to do next,
etc.

anothen vailb. The exampte given
.

hi m, i.e., "watks," ptovides

indinect on pantiat identi6ication
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J.1.4
IDENTIFICATION

MATRIX

TWO MAJOR TYPES OF PROGRAM WEAKNESS
ASSOCIATED WITH CONTENT DIFFICULTIES

IN A SERIES OF PROGRAM PROBLEMS

TYPES OF
PROGRAM
WEAKNESS

EXCESSIVE
LEANNESS

PREREQUISITE BEHAVIORS
not in student's repertoire

-The instructional program which -Student difficulties are due to
has been prepared is too lean the absence from the student's
resulting in content difficulties repertoire of other criterion

behaviors which are prerequisite
CRITERIA to the Zearning of the criterion

behavior in question

-This may be due to one of two
conditions:

Students did not have
prerequisite behaviors to begin
with as may have been assumed

If the prerequisite behavior
is taught in the program, its
sequencing relative to the
criterion behavior in question
is at fault

...austramommimis

-Analysis of this type of
weakness requires the use of
data not available during informal
tryout

FOR DETAIL See next page -Sequencing changes are therefore
made during developmental tryout

See STEP J.2
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J.1.4

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING PRIORITIES
IN WAYS TO REVISE INSTRUCTIONAL SEQUENCES

IN ORDER TO MAKE THEM LESS LEAN

VARIABLES EFFICIENCY

of an instructional sequence
EFFECTIVENESS

of an instructional sequence

PICMOIMP

-Revision should be consistent -Revision must result in an
with the efficiency of the instructional sequence which now
instructional sequence; the produces minimal number of errors:
sequence is more efficient:

Few program problems produce
CRITERIA -.The shorter it is (i.e., the

fewer problems there are),

The less time it takes to

errors

Few students out of total
tryout population make errors

complete on program problems

-Revision should keep the -Revision should he geared to the
instructional sequence as lean type of learning difficulties
as is possible, consistent with occurring--but consistent with
"EFFECTIVENESS" the criterion of "EFFICIENCY"

-Revision should not add any more
than is required

-Accordingly, each cycle of
revision snouLd make minimal

changes away from leanness

72



J.1.4
DECISION
MATRIX

DETERMINING PRIORITIES AMONG THE FOUR WAYS
TO REVISE PROGRAM SEQUENCES TO MAKE THEM LESS LEAN

1st priority

PRIORITIES occurring in the.

FIRST
revision cycle

2nd priority
occurring in the

SECOND
revision cycle

3rd priority
occurring in the

THIRD
revision cycle

-Keep "the AMOUNT of IF THE SECOND IF THE THIRD
criterion behavior TRYOUT STILL PRODUCES TRYOUT STILL PRODUCES
practiced at the ERRORS ON A SERIES ERRORS ON A SERIES
same time" unchanged OF PROGRAM PROBLEMS: OF PROGRAM PROBLEMS:

ACTION -Consider one or more -Keep "the AMOUNT of -Reduce the amount of
TO TAKE of the following criterion behavior criterion behavior

approaches: practiced at the practiced at the same

Strengthen the same time" unchanged time (one level lower

-Definitely add newdegree of assistance on each successive

to the program program problems revision)

problems already in appropriate to the -Also consider adding
the sequence and/or skills with which new program problems
remove assistance students have
less early in the difficulties.
sequence (Intersperse the new

OR problems among the
-.Introduce new
program problems to
the sequence pprovid-

existing problems)

_Also consider

ing more examples strengthening the

(new or repetitions) degree.of.assistance
for existing problems

SEE SECTION "I," PAGES 71-96
FOR EXAMPLES OF PROGRAM SEQUENCES

DIFFERING IN "AMOUNT" OF CRITERION BEHAVIOR
PRACTICED AT THE SAME TIME
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REVISING PROGRAM PROBLEMS
FOR SPECIFIC TYPES OF LEARNING DIFFICULTIES

page

How revising "assistance" and
"number of program problems" is used
in order to overcome specMc learn-
ing difficulties with individual

76, 77

program problems either "isolated"
or "part or a series of problems"

Ways to revise program to overcome
"discrimination" difficulties 78

Ways to revise program to overcome
"generalization" difficulties 79

Ways to revise program to overcome
"association" difficulties

80

Ways to revise program to overcome
"chaining" difficulties

81

71/5



J .1 .4

IDENTIFICATION
MATRIX

TYPE OF
REVISION

CRITERIA

elMMIIMmI

HOW REVISION OF "DEGREE OF ASSISTANCE" AND
OF "NUMBER OF EXAMPLES" IS USED TO OVERCOME

DIFFICULTIES IN A PROGRAM PROBLEM*

1

STRENGTHENING
THE DEGREE OF ASSISTANCE

ADDING
NEW PROGRAM PROBLEMS

-Cues or prompts are added which
provide more direct identifica-
tions of:

INPUTS/OUTPUTS to be
discriminated and/or the
properties which form the basis
for the discrimination

--INPUTS/OUTPUTS requiring
generalization and/or the
properties which form the basis
for the generalization

--Which ACTION goes with which
INPUT (associations)

-.The sequence of associations
to be chained

-New program problems are added
or old problems are repeated
giving the student eviditional
practice:

Discriminating between new/old
examples of INPUTS (or OUTPUTS)

Generalizing across new/old
examples of INPUTS (or OUTPUTS)

Associating new/old examples of
INPUTS with ACTIONS

-.Producing a chained sequence
of associations

*These revision approaches apply both to isolated problem problems (on which errors
occur) or on program problems which are part of a series

EXAMPLES 'SEE PAGES 77-81
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J.1.4

IDENTIFICATION
MATRIX

TWO APPROACHES TO CONSIDER IN MAKING REVISIONS

APPROACHES

Use the SAME
practice progression
selected in TASK "G"

appropriate to
the learning difficulties

Consider using NEW
practice progression

appropriate to
the learning difficulties

NomilmAMMMW

-The strengthening of assistance -The strengthening of assistance
or the addition of new examples or the addition of new examples

CRiTERIA is done within the framework of is done within the framework of
practice progressions selected new practice progressions
in TASK "G" selected now as a means of

reducing learning difficulties

SEE PAGES 71-149 -The new progressions are selected
IN SECTION "G" because of empirical evidence

OF THE HANDBOOK that the difficulty is greater
than initially anticipated

e.g.,

-The pAsgte44ion setected

e.g.,

-The oitiginat sequence may have
otiginally was a "mode" pnovided onty bon wioduction
pnogte44ion invotving only editing pkactice (no mode pkognession

EXAMPLES and ptoduction pkactice; to add to invotved). The addition a4
this, kecogna-ion pkactice might kecognition and editing pkactice
at4o be included to make the is now 4etected because oil the
sequence eabien demonstAated diliAioutto o6 the

-A sequence devoted to pkactice o6
discniminations initiatty used
paiked example --6ikst di66eAing
widety, then gnaduatty nakowed.

teatning pkobtem

The kevision might inctude
additionat p4obtem4 in which the
neduction in di64mences between
pays LS 6tite make gitaduat

77



J.1.4
IDENTIFICATION

MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OVERCOMING "DISCRIMINATION" DIFFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progression

*

Adding PROBLEMS
within an already
selected progression

*

Using other
progressions

which are appropriate

CRITERIA

-Providing as a model
contrasting examples
of INPUTS which belong
to a class and those
which do not

-Providing as a model
contrasting examples
of INPUTS which belo
to different classes

-Providing additional
program problems in
which new examples of
INPUTS from different

immumm....

-Providing recognition
practice in which
pairs of examples
belonging to
different classes and
to the same class are
contrasted and/or
compared
(Progression b)

-Using diagrams to
highlight the
differences between

classes are used (and
about which the
student practices
making relevant
discriminations)

-Providing additional
program problems
which repeat the use
of examples already
used

-Providing verbal rule
which identify when
one class begins and
another leaves off

-Using cues (visual or
verbal) calling
attention to proper-
ties which determine
whether INPUTS belong
to one class or
another

classes
(Progression i)

-Using widely
contrasting examples
and gradually
narrowing differences
to permit fine
discriminations
(Progression k)

*These two approaches are often combined.

FOR

EXAMPLES
SEE PAGES

94-95
in SECTION "G"

109-113
in SECTION "G"

Sea Sub -STEP G.2.1

in SECTION "G"
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J.1.4
IDENTIFICATION

MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OVERCOMING "GENERALIZATION" DIFFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progression

*

Adding PROBLEMS
within an already
selected progression

*

Using other
progressions

which are appropriate

-Providing as a model -Providing additional -Providing recognition
contrasting examples program problems (in practice in which
of INPUTS which belong whir.; new examples of pairs of examples
to a class and those INPUTS from the same belonging to
which do not class are used (and different classes and

CRITERIA -Providing as a model
about which the to the same class are

pairs of comparable
student practices contrasted and/or

INPUTS which belong
making relevant compared

to the same class
generalizations) (Progression b)

-Providing verbal rules
-Providing additional -Using diagrams to

which identify when
program problems highlight the

one class begins and
which repeat the use similarities within a

crass
(Progression i)

another leaves off
of examples already
used

-Using cues (visual or
verbal) calling
attention to proper-
ties which determine
whether INPUTS belong
to one class or
another

*These two approaches are often combined

FOR

EXAMPLES
SEE PAGES

94-95
in SECTION "G"

109-113
in SECTION "G"

See Sub-STEP G.2.1
in SECTION "G"
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J.1.4
IDENTIFICATION

MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS Or OVERCOMING "ASSOCIATION" DIFFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progressic%

*

Adding PROBLEMS
within an already
sPlr.cted progression

*

Using other
progressions

which are appropriate

-Providing as a model -Providing additional -Providing recognition

CRITERIA

an example from each
INPUT class and the
ACTION to be

program problems with
which the student
gains further

practice in which,
when given an INPUT,
the student merely

associated with it practice in associat- has to select a
(to be done for aZZ ing INPUTS and correct ACTION from
classes) ACTIONS: two or more options

-Providing a verbal Repetition of old
(Progression h)

rule indicating how (INPUT) examples -Using diagrams to
INPUT and ACTIONS OR give an overview of
are associated New (INPUT) examples which ACTION goes

with which INPUT
class (Progression i)

*These two approaches are often combined.

FOR

EXAMPLES
SEE PAGES

9A-95
.

in SECTION "G"

109-113

in SECTION "G"
See Sub-STEP G.2.1

in SECTION "G"
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J.1.4

IDENTIFICATION
MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OVERCOMING "CHAINING" DIFFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progression

*

Adding PROBLEMS
within an already
selected progression

*

Using other
progressions

which are appropriate

. ,......,..

-Providing a model
performance of the
whole chain which the
student can imitate

-Providing verbal
rules indicating the
proper sequence in
which the separate
associations are
chained

-Providing verbal or
visual cues which
help identify which
association is next
up in the sequence

um..

-Providing additional
practice in producing
the whole chain

-Providing recognition
practice in which the
student has to select
from options which
association comesa
next in the chain
(Progression b)

-Using diagrams to
Jive an overview of
a conceptual chain
or a flow pattern ofo
a procedural chain
(Progression i)

*These two approaches are often combined.
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JOB PROCEDURES

page

Information to review
and what to look for

84

Deciding how to approach
revision

85

SUMMARY OF PROCEDURES 86

Adequacy of approach
to revision

87

/
/ 83



3.1.4
IDENTIFICATION

MATRIX

INFORMATION SOURCES TO REVIEW AND WHAT TO
LOOK FOR AS A BASIS FOR PROGRAM REVISION

SOURCES

OBSERVATIONAL DATA
recorded on actual program

AND
recorded on FORM J.2(1)
and interpretation of
student difficulties
in Sub-STEP J.I.3

PROBING DATA
obtained in Sub-STEP J.1.2

AND
interpretation of

student difficulties
in Sub-STEP J.1.3

CRITERIA

-Identification of extent of
student errors:

On individual, isolated
program problems

OR
--On a cumulative series of
program problems

-Identification of:

--Type of student difficulties

--Sources of the difficulties:

/C:rntent difficulties

/Format difficulties

-Identification of:

--Tpe of student difficulties

Sources of the difficulties:

/Content difficulties

/Format difficulties
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J .1 . 4

DECISION
MATRIX

DETERMINING HOW TO DEAL WITH WEAKNESSES IN PROGRAM:
ON INDIVIDUAL PROGRAM PROBLEMS

AND ON A SERIES OF PROGRAM PROBLEMS

CONDITIONS
Student errors occur

on individual, isolated
program problems

Student errors occur
on a cumulative series of

program problems

ACTION
TO TAKE

-Make format changes appropriate
to identified difficulties:

In vocabulary, or in sentence
complexity, etc.

In ambiguity of task
instructions

In ambiguity of attention or
observation controlling devices

-Make content changes appropriate
to type of content difficulty
(i.e., type of component skiZZ
not Learned):

Improve old progressions used
or use new progressions

Strengthen assistance or
provide new examples

-Make content changes appropriate
to extent of problem; decrease
leanness of program by:

"St2engthening assistance

Adding program problems

"And, on final cycles of
revision, reduce the amount of
criterion behavior practiced
at the same time

-Within the series, for each
program problem make content
changes appropriate to type of
content difficulty (i.e., type of
component skiZZ not learned):

Improve old progressions used
or use new progressions

Strengthen assistance or
provide new examples

85



J.1.4
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN IDENTIFYING

PROGRAM WEAKNESSES AND MAKING APPROPRIATE REVISIONS

#1

REVIEW

a. Observational data
recorded on
FORM J.2(1)

b. Observational data
and probing data

#2

IDENTIFY

b. Extent of program
weakness

b. Type of student
difficulty and the
sources of the
difficulty

#3

REVISE
instructional sequence

a Reflecting the
difficulty
identified for
each program
problem

and/or

b. Reflecting the
difficulty in a
cumulative series
of program
problems

FORM J.2(l)

fo JNII

(SUS !CRITERION REHAVORI sumriARY OF ERRORS ON CRITERION TESTLESSON I I
1

ITEM #1
2 3 4 6 11 9 10 It 12 3 14 16 16 17 14 19 20 21 22 71 24 75

01111641 4435,4w641.

4--

0,..i..
.1....Iffmrl

% a. re Ovla

11441.34439no,

114,644.44414
111,

2 3 4 9 6 7 11 9 i0 11 12 13 14 15 16 17 14 19 70 21 22 73 74 25

,Nto ,..,.

..,l7 t....
..

....0.1,c0

..........
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J.1.4
STANDARDS
MATRIX

ASSESSING THE ADEQUACY IN APPROACH
TO REVISION OF IDENTIFIED PROGRAM WEAKNESSES

PROPERTIES

I

DATA-BASED

2

EFFECTIVENESS

3

EFFICIENCY

11......

CRITERIA

-Revisions made are
closely geared to
errors identified
from

-Observational data:

Errors on isolated
program problems

--Errors on a
cumulative series
of program problems

-Probing data and
observational data:

Errors in learning
specific component
skills (content
difficulties)

Format difficulties:

/Vocabulary

/Instructions

/Attention-
controlling devices

-Techniques used for
revision consist of:

Using progressions
originally selected
for specific
learning problems,
OR selecting new
ones when errors
persist on
cyclically tryouts

..Reducing.m lReaung eanness
of program by
adding:

/Stronger assistance

/More p ractice
problems

-The instructional
sequence in its final

-Revisions are made
in such a way as to
keep the instructio
sequence as lean as
possible, compatible
with the goal of
producing an
effective sequence:

The amount of
criterion behavior
practiced at the
same time, only as
a last resort after'ast

revision
strategies (See
Column #2) fail in
early revisions

cyclical revision is
relatively error-free;
i.e., errors are made
on fewer than 15-20%
of the program
problems
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J.1.1

J.1.2

J.1.3

J.1.4

STEP I J.1 1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Enter proficiency Administration of a
of informal tryout "before" test
sample

Errors on program Administration of FORM J.2(1)
instructional
program

(optional)

Interpreted nature
of learning failures

Revised version of
program

88



J.2

STEP I J.2 I

Conduct a developmental tryout of the instructional program and re ;se

the program when necessary.*

3.2.1

J.2.2

J.2.3

J.2.4

J.2.5

Administer the criterion and sub-criterion tests to a representative

sample of the target population as a "before" test.

Administer the instructional program to the representative sample

and identify the portions of the program on which errors are made.

Administer criterion and sub-criterion tests to the representative

sample as an "after" test, identify errors, and, whenever possible,

interpret learner difficulties which have resulted in errors.

Administer diagnostic tests and/or conduct interviews to identify

learner difficulties which have resulted in the errors which have

been made.

Make revisions in the instructional program based on program and

test error data and on identified sources of errors.

*The cycle of Sub-STEPS J.2.1, J.2.2, J.2.3, J.2.4, and J.2.5 should be
repeated until a predetermined standard of performance is attained by
a predetermined percentage of a representative sample.
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STEP
OVERVIEW

INPUT ___---,

Instructional program
cyclically revised

during informal tryouts

tests

sample audience

ACTION

(Cyclically)
Administer program,
identify weaknesses,
and revise program

OUTPUT

Final version of the
instructional program

which meets
predetermined standards

3.2.1

J.2.2

J.2.3

J.2.4

Target audience

criterion and
sub-criterion tests

Sample of students
selected for

developmental tryout

instructional program
(revised during
informal tryout) iv

Select representative
sample,

administer tests
to them as a
"before" test,

and score tests
ii

Administer program

observe errors as they
occur (for procedural

program, OR
score errors at end

of administration (for
paper - and - pencil v

Tryout sample
which has completed
instructional program

and

tests

vii

Analyses of
program errors

and
test errors

x

Administer tests
as an "after" test

and
score tests

and
interpret errors

viii

Administer
diagnostic tests and
conduct interviews
when necessary

xi

amp e o
target audience

identification of
how much of

criterion behavior it
already possesses
on FORM J.2(1) iii4

Identification of:

-Portions of program on
which errors are made
(on FORM J.2(1))

vi

4

Identification of
how much of criterion

and sub-criterion
behaviors the sample

now possesses
and

interpretation of sourc
of errors committed ix

J.2.5
Identified sources

of errors
on program
and on tests

Identify
program weaknesses

and make

appropriate revisions

Revision in:

-Isolated problems

-Series of problems

xiv

90
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J.2.1

J.2.2

J.2.3

J.2.4

J.2.5

STEP
S 3.2

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Now to

identify "before"
proficiency . . 96

-MATRIX: Adequacy
of sample reaction
and use of
"before" test
results . . . 99

FORM J. (1)

SUMMARY OF
PROCEDURES . . 98

-MATRIX: Adequacy
of program
administration and
identification of
errors . . . . 105

FORM J.2(1)

SUMMARY OF
PROCEDURES . . 104

-MATRIX: Assessing proficiency . . . 111-MATRIX: Adequacy FORM J.2(1)
-MATRIX: GROUP results 117 of interpretation FORM J.2(2)
-MATRIX: INDIVIDUAL results . . . . 125 of errors on FORM J.2(3)
-MATRIX: Delayed assessment . . . . 151 "after"
-MATRIX: Assessing "sequencing" . . 155 tests . . . .

163 SUMMARY OF

. t
PROCEDURES

. . 162

-MATRIX:

Information
-MATRIX: When
to do further

-MATRIX:

Adequacy
SUMMARY OF
PROCEDURES . . 170

sources to diagnostic of procedures
review 168 work 169 involved in

doing further
diagnostic
work 171

-MATRIX: Four
degrees of program
revision 173

-MATRIX:

Identifying

-MATRIX: Deciding

on thn degree of
program
revision . . . . Ign

-MATRIX: Mow to
revise

-MATRIX: Adequacy
of program
revision . . . 217

SUMMARY OF
PROCEDURES . . 216

weaknesses
program

In

184,

programs . . 186,

Igf,-10V, 207
190-195. -MATRIX: Revising
204-20G sequences .'.210 -212
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

What the target audience can already do before
receiv:ng instruction is identified.

WHAT YOU WILL
WORK FROM

(1) The target audience
(2) Criterion and sub-criterion tests

WHAT YOU WILL
DO

(1) Select a representative sample from the target
audience (n = approximately 25 students).

(2) Administer and score the tests (a BEFORE test).

(3) Identify what portions of the criterion behavior

the sample already can exhibit.

FORMS YOU WILL
USE

FORt1 J.2(1) for recording errors on tests.
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DESCHIPTION OF Sub -STEP J.2.1

INPUT

Target audience

criterion and
sub-criterion tests

ACTION

Select representative
sample,

administer tests
to them as a
"before" test,

and score tests

ii

OUTPUT

Sample of
target audience

identification of
how much of

criterion behavior it
already possesses

on FORM J.2(1) iii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE T. ;EN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: How to
identify "before"

-MATRIX:

Adequacy of
FORM J.2(1)

proficiency . . 96 sample reaction
SUMMARY OF

and use of PROCEDURES . . 98

"before" test
results . . . . 99

Required NIaLerials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Identification of
audience characteris-
tics

J.1.1
Tests on FORM F.2(l)
(carried forward
from)

J.1.1
FORM J.2(1)
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Sub- STEP LJ.2.1
INPUT

JOB DIAGRAM

Target audience

criterion and
s:.1b-criterion tests

ACTION

Select representative
sample,

administer tests
to them as a
"before" test,

and score tests

ii

OUTPUT

Sample of
target audience

identification of
how much cf

criterion behavior it
already possesses

on FORM J.2(l) ...

A high percentage of
sample

makes errors on:

Individual test items

-All items related to a
sub-criterion behavior

All test items related
to the CRITERION
behavior

i.a

A low percentage of
sample

makes errors on:

Individual test items

-All items related to a
sub-criterion behavior

-All test items related
to the CRITERION
behavior

i.b

Interpret the
degree of

"entering" or "before"
proficiency

ii.a

Interpret the
degree of

"entering" or "before"
proficiency

ii.b

Sample has
low "before"

proficiency at:

Sub-criterion
behavior(s)

-The CRITERION behavior

; i .a

Sample has
high "before"

proficiency at

Sub-criterion
behavior(s)

The CRITERION behavior

ilt.b
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JOB PROCEDURES

page

Identifying "before" proficiency 96, 97

SUMMARY OF PROCEDURES 98

Adequacy of sample selecti,Jn and
use of "before" test results

99
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J.2.1
DECISION

MATRIX

DETERMINING "BEFORE" PROFICIENCY
BASED ON THREE TYPES OF INFORMATION

TYPES OF
MEASURES

Proficiency on
INDIVIDUAL
test items

Proficiency on
all test Items

Proficiency on
all test items

related to each related to each
SUB-CRITERION behavior CRITERION behavior

-Record on FORM J.2(1) -Taking the values from -Taleng the values
the number of studente the "percent" row on from the "percent"
making an error on
each test item

FORM J.2(1), add the
percentages for all

row on FORM J.2(1),
add the percentages

ACTION -(For multiple choice
test items related to for all test items

TO TAKE teat items, enter
each sub-criterion related to the

number of students
Fehai,for CRITERION behavior

selecting each wrong -Divide this sum by -Divide this sum by
option) the number of test the number of test

-apress the number (of
items related to each items related to the

students making
sub-criterion behavior CRITERION oehavior

errors) as a percent -This produces an -This produce° an

of the total sample; average error score average error score

enter on "percent" for each sub-criterion for the CRITERION
row of FORM J.2(1) behavior behavior

EXAMPLE
(See opposite

page)

-The number of people
making an error on
each test item is
filled in in the first
row; e.g., 24 students
made an error on
Item #4

-Test items 10-15 all
relate to
sub-criterion behavior
#2

The sum of the
wrcentages for each
of these items (48,
56, 60, 36, 52, and
44) equals 296

-There pre 6 items

-296 divided by 6
yields an average
error rate of 49% on
all items related to
this sub-criterion
behavior

This means that 51% of
the sample is
proficient at this
sub-criterion behavior

Test items 22-25 all
relate to the
CRITERION behavio-

-The sum of the
percentages for each
of these items (90,
96, 96, and 84) equals
366

There are 4 items

-366 divided by 4
yields an average
error rate of 91% on
all items related to
the CRITERION
behavior

This means that 09% of
the sample is
proficient at the
CRITERION behavior
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J.2.1
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN SELECTING

A SAMPLE, ADMINISTERING AND SCORING "BEFORE" TESTS

#1

SELECT SAMPLE

a. Select sample of
approximately
25-50 students from
the target audience

b. Make sure sample
is representative*
(random selection
can assure this)

See Sub-STEP J.1.1
for discussion of
sample selection.

#2

ADMINISTER AND
SCORE TESTS

a. Administer
sub-criterion tests
and criterion tests
to sample

b. Score tests

c. Record error
results by test
items on top half
of FORM J.2(l)

See Sub-STEP J.1.2
for discussion of
use of FORM J.2(1).

FORM J.2(1)

#3

1=11

IDENTIFY
"BEFORE" PROFICIENCY

a. Review scores for
all test items
related to each
.pub- criterion

behavior

b. Sum results for
each sub-criterion
behavior

c. Determine which
students are already
proficieht at the
sub-criterion
behavior and how
many of the total
group are proficient

d. Repeat a-c for each
sub-criterion
behavior and for the
criterion behavior

?SI.: I CRITERION RE.. 4 WOR1 SONATA 0Y OF ERRORS ON CRITERION USTLESSON r--- i

ITEM 111 CA
1 2 3 4 5 5 7 5 I 10 11 13 13 114 15 15 11 II 15 20 21 72 23 24 26

Optlamirondor md

iv

1 1r I

TANI Nur.,
WHAvAe

1

EN Geo.
.44441EN4N

,

Perlormenee

9.9. ....... .
11111

4 S

7

0

I,

7 0 0 10 11 12 13 14 111 10 17 10 19 20 21 22 23 24 25

INTOT NAAti

INPUT /NAO..
r

ACTION recoo

ACTION mn,. I ..

*Proficiency at criterion behavior may range from zero to 100%.
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J.2.1

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF SAMPLE SELECTION
AND ADMINISTRATION OF "BEFORE" TESTS

PROPERTIES
SAMPLING
adequacy

SCORING
adequacy

gsmemm....=i
-Sample size: A record is provided on

--Sample consists of
FORM J.2(1) of:

approximately 20-25

-Sample representativeness.; sample

-The number of students committing
errors on:

CRITERIA compares with the target audience Each test item
in:

--Specific options in multiple
Range of general ability choice tests

"Range of specific abilities -The percentage of students in the
(relevant to master?, of the total sample committing (some
criterion behavior) type of) errors

Range of entering proficiency -The number and percentage of
on the criterion behavior students committing errors on:

All items related to each
sub-criterion behavior

-.AU items related to the
complete criterion behavior

99



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
A record of the percentage of students in the
sample who make errors on each part or problem
in the program.

WHAT YOU WILL
WORK FROM

(1) Sample of approximately 25 students

(2) The instructional program (revised on the basis

of informal tryouts)

WHAT YOU WILL
DO

(1) Administer the program

(2) Score and identify errors

(3) Compute percentage of errors made on individual
problems and on the whole program

FORMS YOU WILL
USE

FORM J.2(1) for recording errors on the instructional
program.
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rDESCRIPTION OF Sub-STEP II J.2.2

INPUT ACTION OUTPUT

Sample of students
selected for

developmental tryout

iv

Administer program

observe errors as they
occur (for procedural

program), OR
score errors at end
of administration (for

paper-and-pencil v
programs)

Identification of:

-Portions of program
on which errors are
made (on FORM J.2(1))

vi

instructional program
(revised during
informal tryout)

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:

Adequacy of
program

administration and
identification of
errors . . . . 105

FORM J.2(1)

SUMMARY OF
PROCEDURES . . 104

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Revised
instructional progran J.1

FORM J.2(1)
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Sub- STEP 1 J.2.2
JOB DIAGRAM

INPUT

Sample of students
selected for

developmental tryout

instructional program
(revised during
informal tryout)

iv

ACTION OUTPUT

Administer program

observe errors as they
occur (for procedural

program), OR
score errors at end

of administration (for
paper-and-pencil

programs)

Identification of:

-Portions of program on
which errors are made
(on FORM J.2(1))

vi

Individual

program problems

i.a

All program problems
related to each

sub-criterion behavior

i.b

All program problems
related to the

CRITERION behavior

i .c

Score for whole
tryout sample

and compute percentage
making errors
on FORM J.2(1)

i . a

Score for whole
tryout sample

and compute percentage
making errors
on FORM J.2(1)

ii .b

Score for whole
tryout sample

and compute percentage
making errors
on FORM J.2(1)

ii .c

11111.

IDENTIFICATION OF

Percentage of
students committing

an error oo
each program problem

Identification of
percentage of

students committing
errors on

all program problems
relating to each

sub-criterion behavior

Iii.b

Identification of
percentage of

students committing
errors on

all program problems
relating to the
CRITERION behavior
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 104

Assessing adequacy of
identification of errors
committed on program

105

103



J.2.2

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN ADMINISTERING
INSTRUCTIONAL PROGRAM AND IDENTIFYING PROGRAM PROBLEMS

ON WHICH ERRORS ARE MADE

ADMINISTER PROGRAM

Administer
instructional
program to entire
tryout sample:

Simultaneously
to all, If the
program is on
paper-and-pencil

One-by-one if
the program
involves a set
of procedures

OBSERVE AND/OR
SCORE ERRORS

a. Score errors for
eae:. (paper-and-
pencil) program
problem after
program completion

b. For "procedural"
programs, observe
practice and make
a record of
problems on which
errors are made

c Make a record of
program problems
or program parts
on which errors
are made (on
FORM J.2()))

IDENTIFY
PROFICIENCY

Compute percentages
total sample makes
errors on

-.Each program
problem

. Identify percent-
age!. on those

program problems
which provide no
assistance and
are a test of the
sub-criterion
behavior

. Identify percen-
ages on those
program problems
which provide no
assistance and
are a test of the
CRITERION behavior

FORM J.2(l)
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J.2.2

STANDARDS
MATRIX

ASSESSING THE ADEQUACY
WITH WHICH PROGRAM ERRORS ARE IDENTIFIED

PROPERTIES
COMPLETENESS
OF RECORD

-.....

DIAGNOSTIC
CAPABILITY

-1

On FORM J.2(1) On FORM J.2(1)
there is a record indicating there are identifying marks
the percentage of students which indicate

--Making errors on each program Which program problems provide
problem or program task no assistance and are therefore

CRITERIA --Making errors on problem parts
tests of each sub-criterion

(for multipart problems)
behavior

--Making errors by selecting
Which program problems provide

specific wrong options on
no assistance and are therefore

multiple choice program problems)
parts of the CRITERION behavior

FORM J.2(1)

EXAMPLE

...I I ...--,--.4 1 SLX/6111 04 f11131,11.(.1,1,1 043 UV

'"'-'15 ##### 1 10 11 17 13 It . 10 . II 13 a 33 33 D . A
......

, .
Umisei
ig

tad pron..
Sub-Criernom a 5: S'4''74'..,"";

....,..,

....... 1D 09 05 10 15 11 01

33.3.333.3.33.3....mu 33 3. 33 3 10 1 . 13 . 13 . 17 13 to J. el n n x4 74

03

-L--
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

--An identification of how much of the criterion

behavior the sample of students has learned as a

result of taking the instructional program.

--An interpretation of the sources of or reasons for

errors committed on the program.

WHAT YOU WILL
WORK FROM

(1) Sample of students who have completed the
instructional program.

(2) Criterion and sub-criterion tests.

WHAT YOU WILL
DO

(1) Administer tests as an AFTER test.

(2) Score tests and identify errors.

(3) Identify causes of errors.

FORMS YOU WILL
USE

FORM J.2(1) for recording errors on tests

FORM J.2(2) for identifying error patterns

FORM J.2(3) for identifying error patterns
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DESCRIPTION OF Sub-STEP ' J.2.3

INPUT

Tryout sample
which has completed
instructional program

and
tests

vii

ACTION

Administer tests
as an "after" test

and
score tests

and
interpret errors

411 viii

OUTPUT

Identification of
how much of criterion
and sub-criterion

behaviors the sample
now possesses

and
Interpretation of source
of errors committed ix

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Assessing proficiency
-MATRIX: GROUP results
-MATRIX: INDIVIDUAL
-MATRIX: Delayed assessment
-MATRIX: Assessing "sequencing"

. . 111

117

results 125

151

. . . 155

-MATRIX: Adequacy
of interpretation
of errors on
"after"
tests 163

FORM J.2(1)

FORM J.2(2)

FORM J.2(3)

SUMMARY OF
PROCEDURES . . . 162

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Criterion and
sub-criterion tests J.2.1

FORM J.2(1)

FORM J.2(2) FORM J.2(3)

io?



Sub -STEP [ J.2.3 -1 JOB DIAGRAM

INPUT

Tryout sample
which has completed
instructional program

and
tests

vii

ACTION OUTPUT

Administer tests
as an "after" test

and
score tests

and
interpret errors

viii

Identification of
how much of criterion
and sub-criterion
behaviors the sample

now possesses
and

interpretation of source
of errors committed

ix

GROUP error results:

-Total test scores

-RECALL and TRANSFER
scores

-Scores on INDIVIDUAL
test items

vii.a

Error results for
INDIVIDUAL students:

-Pattern of errors:

--Mismatching of
classes of INPUTS
and ACTIONS

vii .b

Error results:

during DELAYED testing

vii.c

Error results:

for two or more
criterion behaviors

vii .d

Assess
GROUP proficiency

and identify
types of errors

viii.a

Assess
INDIVIDUAL proficiency

and identify
types of

learning failures
to account
for errors

viii.b

Assess
GROUP proficiency

and identify
types of errors

on a delayed basis

viii.c

Assess
GROUP proficiency

as a means of
assessing adequacy

of sequencing
decisions

viii.d

-Amount of degree of
GROUP proficiency

Identification of
type and frequency
of errors

ix.a

Identification of
types of learning
failures:

--Discriminations

Generalizations

--Associations

ix.b

-Assessment of
RETENTION problems

ix.c

- Assessment of adequacy
of SEQUENCING
decisions

ix.d



A.

B.

C.

D.

E.

BACKGROUND INFORMATION

FIVE TYPES OF DIAGNOSIS page

ASSESSING PROFICIENCY . 112-116

INTERPRETING ERRORS ON THE BASIS
OF GROUP RESULTS ON INDIVIDUAL 117-124

TEST ITEMS

INTERPRETING ERRORS ON THE BASIS
OF RESULTS OF INDIVIDUAL STUDENTS 125-150

ON MULTIPLE TEST ITEMS

USE OF "DELAYED" TESTING 151-154

ASSESSING SEQUENCING DECISIONS 155-158



1/4

A. ASSESSING PROFICIENCY

page

Purposes in comparing results on
tests administered "before" and
"after" administration of
instructional program

113

How to use FORM J.2(2) for
recording error patterns

114

Purposes in recording "by items,"
"by groups of items," and "by
students"

115

Two methods for interpreting errors:
by results on individual items and
by patterns on groups of items

116

112



J.2.3

IDENTIFICATION
MATRIX

PURPOSES IN COMPARING RESULTS ON TESTS
ADMINISTERED "BEFORE" AND "AFTER" STUDENTS

TAKE THE INSTRUCTIONAL PROGRAM

PURPOSES
ASSESSING THE

EFFECTIVENESS OF THE
INSTRUCTIONAL PROGRAM

IDENTIFYING WHICH
STUDENT RESULTS

TO USE AS A BASIS FOR
PROGRAM REVISION

-Without "before" results to be -Students who tested low "before"
used for baseline data, it is not taking the program aTIT-who teat

possible to assess the adequacy low (i.e., make more errors)
CRITERIA of the instructional program in -457ter" taking the program can

producing efficiency: provide the sample of results
which can be interpreted and

If, for example, proficiency used as a basis for program
were high to begin with, high
proficiency on the after test
would not be as meaningful as
it would be if there were Zow
proficiency to begin with

revision

-"Before" test results can be usea
to identify students with low
entering proficiency and to
determine what the program does
for them



J.2.3

DECISION

MATRIX

HOW TO USE ORM J.2(2) TO RECORD ERRORS
ON TESTS ADMINISTERED "BEFORE" AND "AFTER"
STUDENTS TAKE THE INSTRUCTIONAL PROGRAM

TYPE OF
ENTRIES

INDIVIDUAL

entries

"TOTAL"

entries

dim..

.

2.

8.

Use each row to record the 3.

4.

5.

6.

7.

.........

Use the bottom row to record
the percentage of studentserrors each student makes

on the test.

Use each column to record the
item(s) on which error(s)
is (are) made.

Use the summary box to record
the number of students making

making an error for each
test item.

Use the "RECALL" column to
record the total number of
errors each stude t made on
all RECALL items.n*

Use the "TRANSFER" column to
record the total number of
errors each student made on

predetermined percentage of
errors:

20% or more is recommended
aZZ TRANSFER items.*

Use the "TOTAL" column to add
the number of RECALL and
TRANSFER errors for each
student.

Use the % column to express for
each student the percentage of
errors he made on all items.

*Individual items should be coded by an R (RECALL) or by a T (TRANSFER) (See example below)

FORM J.2(2)

estmocntrratoffs w.. Km! rtsr ERRORS

RRRTT TIM SOC.& l.MWO ttttt
a11(101301nDIERNICIEIMIZICIMEOCOCICICICICIEEICICE

ORME MINIIIIIIIIMIIIINIMINI1111111111111M1111111MMMIII 1111111=111111111IMMIN111111111 I1101E0110111
111111111111110111M11111111111111111101111111111111111

1111111111111111111111111111
MIIIIMIIIMMIE11111111111111111111111M

MI11111111111111111111111111111111111111111111MINIMM
111111M111111111M111111111111111111111MIIII11111 111 11111I MIM
111111111MINIIIMMININIMMIIM111111111
11111 111111111111 11111

MIN1111111111111111111111111111111111111111111111111111111111111
11 illINIMMIIIMIIMMI11111111111111 111111111MI 111111 1111 IIIMIIIIIIINIMI
1111111 111 111111111111 111111111 MIN
INIMII1111111111111111111111NMENIMIIMIIMI

111111111111111111111111111

11111111.1811111111111111111
P-111,1111MMI11111111111111111111111111111.11111IMMIN

14



J.2.3

IDENTIFICATION
MATRIX

PURPOSES IN RECORDING ERRORS:
BY ITEMS, BY GROUPS OF ITEMS, AND BY STUDENTS

METHODS OF
TOTALING
ERRORS

By

INDIVIDUAL
STUDENTS

By

GROUPS
OF STUDENTS

By

GROUPS
OF ITEMS

CRITERIA

A. Summing errors for
each student (in a
row) permits:

--The assessment
of the degree of

B.

C.

Summing errors for
each test item (in
a column) permits
a determination of
what percentage of
students failed
that p articular
item (This may
point to need for
program revision,
particularly if it
is a RECALL item,
i.e., something
covered in the
instructional
program)

The number of
students exceeding
a predetermined
error rate
identifies the
degree of need of
program revision
results

D.

E.

Summing errors by
RECALL items only
and

By TRANSFER items
only permits an
identification of
how to program has
failed:

--On transfer only

"On recaZZ and
transfer both

proficiency (or ,

Zack of it) he
has attained on
the basis of
taking the
instructional
progr am

-.The identifica-
tion of which
students to
select for
further analysis
of error patterns

'sue If , 1.01ORS

111111

rZili101301:10000130RIZIMENZICIMEEICICICICICIOCIGIIERIMEMIIIABIC41
111111111111MMINIIIIMUMIIIIIIIMEMIIIMIM

IIIMMIIIIIIMM1111111111.1111V11111111111111111111111111MISMISIAMIIIS
111111111111M1111111111111101m1M1111=11111111111111111

1111111111, 111111111.111111 11111111111111
1111111111111111111111MISIMI11111111111811111 111

1111111111111111111111111111111111111111
111111111111111111111111111111111111111111111161111111.11101111M 11 11=

1111111111111111111 11 111111

1111111111111111110111111811111111111111111111111111111111111111 11111111111111

1111111111011111111111111111,11
111111111 111 11111 1111
111 1161M1111111111 111111111111111111111111 1111111115111111111111111111111111111111
1110111111M1111111111111111101111111111141111111
11111111111111101111111111111111111111111i111 0

1.74 1: ravalliM



J.2.3

IDENTIFICATION
MATRIX

TWO METHODS FOR ANALYZING ERRORS
AS A BASIS FOR DIAGNOSING PROBLEMS

METHODS

CRITERIA

Analysis of group results on

INDIVIDUAL items

GROUPS of items

Analysis of results of
individual students on

MULTIPLE items

-Identification of individual
test items failed by a
predetermined percentage of
students

- Identification of specific types
of items failed by a
predetermined percentage of
students:

RECALL items

TRANSFER items

- Identification of total error
scores

-Analysis of the pattern of errors
made by individual students

Does the same student make
the same or different type
of error on:

Multiple items

/RECALL/TRANSFER items

SEE

PAGES
117-123 125-153

HUI
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8
USE OF GROUP RESULTS

TO ASSESS PROFICIENCY

page

Three types of GROUP measures
useful in assessing proficiency and
in identifying the need for revision

118

How to interpret GROUP error scores
on total test

119

How to interpret GROUP error scores
on RECALL and TRANSFER items

120

How to deal with GROUP error scores
on individual test items

121

Analyzing GROUP error scores on
individual test items

122, 123

117



J.2.3

IDENTIFICATION
MATRIX

THREE TYPES OF "GROUP" MEASURES USEFUL IN ASSESSING
PROFICIENCY AND IN IDENTIFYING THE NEED FOR PROGRAM REVISION

TYPES OF
"GROUP"
MEASURES

Group error score on:

-.TOTAL test

Group error score on:

All RECALL Items

"All TRANSFER items

Group error score on:

INDIVIDUAL test items

CRITERIA

1
Computation of a group Computation of a group Computation of a grow
error score involves:

-Summing the number of
errors for each

error score involves:

-Summing the number of
errors for each

error score involves:

-Summing. the number o'
students for each

student on all test
items coverinT a
sub-criterion
behavior or a
criterion behavior

-Expressing (for each
student) the number
of errors he made as
a percentage of the
total number of
errors possible
(total number of test
items)

-Counting the total
number of students
exceeding a
predetermined error
percentage and
expressing that
number as a percent-
age of the total
number of students
taking the test

student on all RECALL test item

-Expressing the arum
(of students) as a
percentage of
students makinr,
errors on that item

items separately and
on all TRANSFER items
separately

- Expressing for each
student the number of
RECALL (TRANSFER)
errors he made as a
percentage of the
total number of
RECALL (TRANSFER)
errors possible

-Counting the total
number of students
exceeding a
predetermined error
percentage and
expressing that
number as a percent-
age of the total
number of students
taking the test.: two
percentages are foling
one for RECALL ow?
one for TRANSFER

SEE PAGE 119 . 120 121

EXAMPLES

e.g.,

-Student 01 - Made
elaoAA on 5 teat itema
out 06 a 6tat o6 50
item4, bon an elan
-.ate o 10%

-student #2 - Made
eAkOhd on 10 item6,
bon an ettok tate 0$
10%

-Student 0n Made X
04 Kot an motela4.

Ante o6 V%

-15 out oK 50 atident4
had an mot tate ono$
20% on. mane

,30% o$ the atudenta
exceeded an molt
mate 06 20%

e.g.,

-Student 01 - Made no
ettOAA on the 20
RECALL itema, OA an
et/Eon tate o6 0%, and
5 eivtota on the. 30

TRANSFER item, Got an
otkon to te oK 17%

-Student 0n had an
ettot nate on RECALL
item4 o$ X% and ono$
TRANSFER item oK V%

-5 out o$ 50 atudenta
(on. 10%) had a
RECALL etkot nate oK
20%

-20 atudenta out o$ 50
(ok 40%) had a
TRANSFER ekkok tate
o$ 20% ok mote

e.g.,

-On teat item 01, 20
atudenta out 06 50
studenta, o4 40% oic
the who& group, made
MkoA4

118



J.2.3
DECISION

MATR I X

DETERMINING HOW TO INTERPRET
GROUP ERROR SCORES ON TOTAL TEST

CONDITIONS

A HIGH percentage of students
score below a predetermined

A HIGH percentage of students
score above a predetermined

error rate
on TOTAL test*

error rate
on TOTAL test*

/

-Consider the program in -Definitely consider the program
reasonably good shape in need of revision

-Review the RECALL and TRANSFER -Review the RECALL and TRANSFER
ACTION scores to determine whether the scores to determine the extent
TO TAKE errors which do occur divide up of difference between the two

between the two types of items: types (as a basis for interpret-

Evenly, OR
ing possible program weaknesses)
(See page 120)

Unevenly

(See page 120 for next steps to
take)

-Review the error rates for -Review the error rates for
individual test items to determine individual test items to determine
if there are unusually high error if there are unusually high error
rates for particular items rates for particular items
(See page. 121) (See page 121)

*Which predetermined error rate is selected is arbitrary; a 20 percent rate is
a convenient and often used rate.

EXAMPLES

e.g.,

-In a .tryout sampte o6 40 students,
90% o6 .the 4tudentz had ethot
tates oli 19% at Less

-Fwakeit.neview o6 tesutts Woutd
be conducted to identiO speci4ic
types o6 teatning 6aitute which

e.g.,

-In a twout sampte oli 40 students,
40% o the students had alto&
nates 06 20% on mote

-Vela red keview O6 eoup tesutts
and o6 kesuLts eon 4ndcv.LduaC
studenp (on matipte test items)

eoutd save as the basis Olt appear in olden as a means oA
modest program tevision identiPing the teanning liaitutes

which have occwrted
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J.2.3
DECISION
MATRIX

DETERMINING HOW TO INTERPRET GROUP ERROR SCORES
ON RECALL AND ON TRANSFER TEST ITEMS

CONDITIONS

Error rates
by types of items:

RECALL: Low

TRANSFER: Low

Error rates
by types of items:

RECALL: High

Error rates
by types of items:

RECALL: Low

TRANSFER: HighTRANSFER: High

ACTION
TO TAKE

.......umm.......

The group error rate
for all test items is

An equally high RECALL
and TRANSFER rate is
not diagnostic of
specific types of
problems:

-Consider the entire
program in need of
revision

-Do further analyses:

--Review group

RECALL rates are low
and TRANSFER rates are
high:

-Consider "generaliza-
tion" as the possible
/earning failure,

AND
-Do further analyses:

-.Review group

Low, and further
analysis reveals an
even distribution of
low error rates for
RECALL and for
TRANSFER items:

-No diagnostic clues
are provided by these
results

-It may stiZZ be
useful to Zook at
individual test items

results on
individual items
(See next page)

"Review individual

results on
individual items
(See next page)

Review individual
results on multiple
items (See next
section on page
125)

to determine whether
there are items on
which unusuaZZy high
error rates occur
(as a basis for
search for specific
sections of the
program to account
for this result)

results on multiple
items (See next
section on page
125)

EXAMPLES

e.g.,

RECALL Results

e.g.,

RECALL Results

e.g.,

RECALL Results

10% o6 the student
sampte made Ze,6 4 than

25% o6 the student
sampte made mote than
20% eAnou oiriaate

5% o6 the student
4ampte made tess than
20% mou on7iCatt20% ettot6 on aeat

items

TRANSFER Results

items

TRANSFER Results

item4

TRANSFER Results

15% o6 the 4tudent
sampee made tes4 than
20% ehltort,6 oir5angen.

40% o6 the student
sample made mote than
20% eititoto 6,777tans6ek

35% o6 the student
4ampee made mote than
20% Moit.6 on tkans6ex

items items items
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J.2.3

DECISION
MATRIX

DETERMINING HOW TO INTERPRET
GROUP ERROR SCORES ON INDIVIDUAL TEST ITEMS

CONDITIONS
LOW - A----r error rate==- ' HIC:-! group error rate

on individual test items on individual test items

wilm...m......

-Do not do any further analysis -Group error rates per se on a
single test item are not

ACTION diagnostic
TO TAKE

-When revising the program, review
the portion of the program
relating to a specific test item
for possible deficiencies

-Obtain additional information
about the types of wrong answers
produr,ed as a means of gaining
diagwstic information (See
next page)

EXAMPLES

e.g.,

-On test item 013. 9% 016 the
student sample mademots

e.g.,

-On test item 013, 34% ofi the
student sample madivotou

- Analyze the 0.equeney oA
pan.ticatak types oA elVt04.6 made
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J.2.3

IDENTIFICATION

MATRIX

TYPES OF ERRORS WHICH CAN BE IDENTIFIED
WHEN ANALYZING GROUP RESULTS ON INDIVIDUAL ITEMS

TYPE or
ERROR

OMISSION
of a correct ACTION

I
WHICH incorrect ACTION

was taken

-Either on a multiple choice item -Either on a multiple choice item
or on a prooLction item, students or on a production item, students
may omit an answer may give an incorrect answer:

-FORM J.2(1) may be used to "May take an ACTION which is
indicate how many students associated with a class of

omitted an answer for a INPUTS other than the one used

particular test item in the test item

(Time students for test item #1 -FORM J.2(1) may be used to

below) identify which wrong ACTION (out
of the two or more - -for the two
or more classes of I7PUTS
involved in the problem)

"Rows b, c, d, e can be used to
designate wrong ACTIONS 1:, ii,

iii, etc.

(In the example below, 32
students took ACTION i, which
was wrong, and 13 students
took ACTION ii, which was
wrong)

EXAMPLE
TASK ANALYSIS DIAGRAM FORM J.2(1)
IIMIVIA

Form J.201lloNT ACTION

4.011 4.4 LESSON (SUB)

ITEM # 'S
1 2 3 4 6RaC411 la.14 ACTION 2.i --.

Options4pdormal

Iramter h.. i i I ....

omissions
5

Naca 11 lb.; ,
b.

I

32

4...11 t.. i . ACTION 2.1 i

c.

ii

13froAller INA ii ...-..

...i. lb.:
cl,

*iii

r

a.:401 lc ACTION 7.. --NA.

11,111

*This is correct ACTION (because test item used a "lc" INPUT)
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J.2.3

DECISION
MATRIX

DETERMINING HOW TO ANALYZE AND INTERPRET
GROUP ERROR SCORES ON INDIVIDUAL ITEMS

GOAL
To RECORD

GROUP error results
for individual test items

To INTERPRET
GROUP error results

for individual test items

ACTION
TO TAKE

1

-For test its (identified on
FORM J.2(2)) on which there are
high group error rates, select

-Interpretation based on individua
items is undependable

HOWEVER

-Identify which type of error
predominates:

An omission

--Which incorrect ACTION is
most frequently taken

-This can form the basis for
analyzing program materials to
account for this particular type
of error pattern (See next page)

the test papers (or answer
sheets) of aZZ those students
who made errors on a particular
item

-On FORM J.2(1), code rows a, b,
c, d, and e for types of errors:

--Omission

--Wrong ACTION: i, ii, iii, iv,
etc.

-Record on FORM J.2(1) the
frequency with which each type
of error is made

FORM J.2(2) FORM J.2(1)

-..
E-4-siummiiiiiimmonocamiiiiiiiiii

I1
11111ii II

I I
I

ImM1liiMll

2.4........lissiir.,..........
mir=.s.
----

MMMMM......1111MMII
E

:
1111111111111.111111111111111111111111

11:111111111111111111n111111111111111111
Ea1110111111101111110CIMICION

:: 1111111111111
E1111111111111111

I
I

CSIXICICICIO

ITN"iiiiii
111111111

=mg

ill :11"11::Fultanomi
3 i

Memies

NIMPII: 86.3AFT. a
1

am
: MO 10111111611

..-_,
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J.2.3

DECISION
MATRIX

DETERMINING HOW TO INTERPRET
GROUP RESULTS ON INDIVIDUAL TEST ITEMS

CONDITIONS
OMISSION

of response
ROUGHLY EQUAL
DISTRIBUTION
of types of
wrong ACTIONS

UNEQUAL DISTRIBUTIONS
of types of

wrong ACTIONS

(one type of incorrect
ACTION predominates)

ACTION
TO TAKE

INTERPRET as:

-A failure to acquire
relevant okills
(either discrimina-
Lions, generaliza-
tions, or associa-
tions)

-Which skiZZ is not

INTERPRET as:

-An unsystematic
learning failure (of
relevant skills)

-Which skill is not

INTERPRET as:

-A systematic Zearni
failure (of relevant
skills)

P

-One or more of the
relevant skills has
been learned
incorrectly

ri

acquired is
indeterminate

acquired is
indeterminate

EXAMPLE

The test item
lever as a 1st
used is a 1st

e.g.,

-04 those making mote,
apptoximatety 75%
omitted making any
4e6pon4e

- No tea/ming ilea

occutked

involves classifying an example of a
, 2nd, or 3rd class lever. The example
class lever.

e.g.,

04 -those making ettolus

on th,i4 item, 33%
omitted anAwning,
33% endotsed 2nd cta46,
and 33% endorsed 34d
eZaA4

The tiaituite

unsystematic

e.g.,

-04 those making
anou on thits item,
80% endoued 2nd
eta64 teveit

-The Aaitute -us

404tematic
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NOTE:

As an introduction to procedures

to follow in interpreting learner

difficulties which result in

errors on tests, REVIEW PAGES

73-90 IN SECTION "F" OF THE

HANDBOOK.

INTERPRETING ERROR-- PATTERNS

FOR INDIVIDUAL STUDENTS
ON MULTIPLE TEST ITEMS

1

page

Three ways multiple test items
make interpretation of. error
patterns.possible

128, 129

Forms to use in analyzing
1 error patterns on multiple
test items

130, 131

.

Procedures for filling out,
scoring, and analyzing FORMS
J.2(1) and J.2(3) for individual
students

132, 133

Identifying error patterns 134, 135

FOLDOUT with subject matter
. .

examples

Selecting students whose test
scores should be analyzed for
error patterns

136

Guidelines for estimating confidence
with which interpretations can be
made

137

Illustrative error patterns and
interpretations

138-147

Recommended procedures for
identifying error patterns

148

* The procedures recommended in this section represent an innovative and,
as of March 1973, an unvalidated approach for diagnosing Zsarning failures.

Moreover, because the procedures are highly complicated, the reader is

advised to: review this section, attempt the associated WORKBOOK
exercises, and, should ha experience difficulties, shrug them off.
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FOLD OUT THIS PARE

AND REFER TO IT wHILE

YOU READ PAGES 128-140.
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EXAMPLE

INPUT

Recall la.i

Recall la.ii

Transfer la.iii

Recall lb.i

Recall lb.ii

Transfer

Recall lc.ii

Transfer lc.iii

ACTION OUTPUT

ACTION 2.i

ACTION 2.ii

ACTION 2.iii
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J.2.3

MATRIX

THREE WAYS MULTIPLE TEST ITEMS ASSIST IN DIAGNOSING
TIFF TYPF OF LEARNING FAILURE WHICH HAS RESULTED IN TEST ERRORS

ANALYSES
MULTIPLE ITEMS

ALLOW

1

Sampling
of INPUT classes

2

Assessing the
CONSISTENCY
of errors

3

Comparison of
RECALL and TRANSFER

41.,...10.7

CRITERIA

1441tiple test items
permit to be
represented in the

Use of multiple test
items allows the
assessment of the
consistency with which

Use of multiple test
items, some RECALL
items and some
TRANSZER, permits a
compartson of:

-Errors occurring in
one but not the

test:

-Two or more of the
INPUT classes which
have to be
discriminated

and/or

-Two or more members
belonging to the same
INPUT class which
require generaliza-
tion

errors are made:

-Is the same or a
different wrong
ACTION taken to two
or more INPUTS
belonging to the
some class?

-Is the same or a

other type of test
item

-Errors occurring in
both types of test
items

different wrong
action taken to
INPUTS belonging to
all the INPUT classes
or to some of the
INPUT classes?

EXAMPLES

(See illustration
on opposite page
for notation)

Multiple test items
permit the sampling of:

-The three classes of
INPUTS: (1a, lb, and

1c):

Three test items
can provide one

Multiple test items
permit the assessment
of whether errors are
consistent or
inconsistent:

-Is ACTION (2.ii)
incorrectly taken:

'Multiple test items
pormit a comparison of
RECALL and TRANSFER
items:

-Is ACTION (2.iii)
incorrectly taken:

-.For just TRANSFER
(1a,iii), or

-.For both RECALL
(1a.i) and TRANSFER
(1a.iii)

.
For just (1a.1), or

For (1a.ii) and
(1a.iii) as well

-Is ACTION (2.11)
incorrectly taken:

-.For just class la),
or

For both class (la)
and (1c)

example from each
class

-The multiple members
within each class:
(i, ii, and iii):

-.Nine test items can
provide one example
for each member
represented in the
diagram
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J.2.3
IDENTIFICATION

MATRIX

FORMS TO USE IN ANALYZING
PATTERNS OF ERRORS ON MULTIPLE ITEMS

(ON THIS AND ON OPPOSITE PAGE)

FORMS FORM J.2(2) FORM J.2(1)

CRITERIA

-From FORM J.2(2) students with
high error scores are selected

-Each student has a FORM J.2(1)
filled out

-His responses to each test item
to comprise the sample for
pattern analysis

are recorded on the form

-Rows a-e are used to record the
following error information:*

a: ACTION for class la taken
b: ACTION for class lb taken
c: ACTION for class lc taken
d: ACTION for class ld taken
e Omissions

-Templates are used to identify
types of errors made (See page 13_
for procedures):

"For each INPUT class

For RECALL and TRANSFER

*Record which wrong ACTION was taken; e.g., if the INPUT presented in the test item
was a class lb INPUT and student produced the ACTION which is supposed to be
associated with class lc, an X would be put in row c; an X in row d would mean
that the ACTION for class Id was produced.
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1

IDENTIFICATION

MATRIX

FORMS TO USE IN ANALYZING
PATTERNS OF ERRORS ON MULTIPLE ITEMS .

(ON THIS AND ON OPPOSITE PAGE)

FORMS FORM J.2(3) TABLES

-For each student the types of
wrong ACTIONS taken which were
identified on FORM J.2(1) are

-The student's error patterneis
compared with patterns in the
tables provided in this section()

CRITERIA recorded on FORM J.2(3),
separately:

and the type of learning failure
identified

0By each INPUT class

(D.By each ACTION class taken

c1DBy RECALL items

0.. By TRANSFER items
1 ..

-The types of errors are 717_

summarized and categorized Q0

-An error pattern is identified
for the student 0

(See page 133 for procedures) (See page 133 for procedures)
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FORM J.2(3)

TABLE

/gym J. 713

111.4,W1,410,411.1AVA,A SNOW ANAL .LIS

AL AO/ ".

I.CI I. AAR,

cLcaoli actlam

1.1

ft0M1-4.1111.

ACTON ACT MN, M POMO. oalmotuts

."0411

040.1

Olomi

.met

..04175

m.. AANSFEA

" RECALL

na drui

TRANSFER

i Discrimination

2 Association

3

I Aanoralliatim,

TRANSFER

Discriminatinn

2 Association

3

Ceneratization

RANSFER
I Sen,raligation

TRANSFER

RECALL

2 Associatinn

TRANSFFR

RiCALL TRANSFER

Discrimination

2 Association

3

nencrAllration

I Discrimination

2 Association

flentralit2tIon

3
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SubSTEP
J.2.3

PROCEDURES FOR COMPLETING FORM J.2(I) FOR EACH STUDENT

I. Identify the INPUT class sampled In each test
Item with a Roman number: Class I, TT I11,
t.. etc.

2. Use row. for ACTION classes corresponding to

INPUT classes (1-II(. etc.). Pius a row for
omissions

3. Record (from original test paper) the
wrong ACTION taken (If any) or omission
(No entry in a column means that Item
was'correct)

4. Identify by checking the appropriate category
whether a test Item requires INPUT RECALL or
INPUT TRANSFER

(Proceed below to procedures for preparing
a template for.scorIng types of errors)

FORM J.2(I) EXAMPLE

--"------. .....ia.a.i.i.

AN. ,
-1 Ili' ii .
-:-: INN II 1016611

-a-i_ .. . . . Brie-
4111 jellill II L

1=11111 II ini 1

PROCEDURES FOR PREPARING A SCOR:NG TEMPLATE

I. Create a template for each of the INPUT
classes Involved In the criterion or sub-
criterion behavior:

..The template should expose all the
test Items and the possible answers
for each class of INPUTS

..In the example below all the answers
to Items for INPUT Class I are

exposed

..On one Item a Class III action was
taken; and on 16. a Class II action
was taken

2. For each INPUT class, add up separately for
RECAU7Ttems and for TRANSFER items:

-The number of correct answers

-The number of incorrect ACTIONS taken by

type (i.e., I, II, III,

-The number of omissions

..In the example below these results are

shown;

/For RECALL items (no correct cnswerl,
one II wrong ACTION, one Iii wrong
ACTION)

/For TRANSFER Items (no correct answers,
one II wrong ACTION, no III wrong

ACTION)

FORM J.2(1) AS A TEMPLATE (EXAMPLE)

11.0. /Po

ni. oroorys. Ina..,orr mon ITer

If TO MI

T ; I

a 8 :7''

- 1

,..,...

11111111111 11 1 1
.--=1 II III 1 lo1ll 1111

111 I II Illr; I I I
1

I III I 1111111111111MI I I Noll III I III
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PROCEDURES FOR RECORDING TEMPLATE RESULTS ON FORM J.2(3)

Record the sums obtained from
the template analysis on
FORM J.2(3):

For each INPUT class

Separately by RECALL
end TRANSFER items

0 Summarize the results of the
analyses for each INPUT class
by the following categories:

Number correct

-.Number omitted

-.Number of consistent
mismatches of INPUTS
and ACTIONS

Number of inconsistent
mismatches of INPUTS
and ACTIONS

/.7\
(34 Obtain an error pattern by

adding up the number of classes
resulting in each category

SEE NEXT PAGE FOR PROCEDURES

FORM J.2(3) EXAMPLE (RECALL portion only)

TeMplate analysis
is recorded here .1..

Read record
as follows:

-For INPUT
Class I:

--Zero
correct ACTIONS

--One Class II
ACTION

One Class III
ACTION

-Etc.

CLAMS

RECALL Awns

CLASS OF ACTION TAKEN

. . v

0

[WW1

2

2

2

REGAL
PATTERN ...FIN.

SUMMARY OF
NO OF I TFMS

40,01ra ^40^.Hank

0

2

0 2

0

0 0 2

0

apeskeArmero AvaNt.NN

I I

Record in(Dis
summarized and
categorized here in()

-For INPUT Class I:

--Zero correct ACTIONS

--Zero omissions

--Two (inconsistent)
mi.smatchings

A portion is filled out
in(Dby adding up
results in e.g., no
INPUT classes resulted
in omissions

PROCEDURES FOR COMPARING OBTAINED PATTERN WITH PATTERNS IN TABLES

1. Using both the RECALL pattern
and the TRANSFER pattern you
have obtained (the example
above has only RECALL), find
a table in this section of the
HANDBOOK with which it
corresponds.

2. If there is a table to match
the one you have obtained,
read off the diagnosis.

3. Repeat alt these procedures
for all students whose results
are to be analyzed in detail.

TABLE EXAMPLE

INPUTS1*
Ro
eat.
Immo
Num

Neon

CprM
ACTION

RECALL

{ACTION
ornmW

RECALL

ACTIONS MISMATCHED
corRromly Ommly

r
RECALL RECALL

DIFFICULTIES

CnumnONMAI IncAcmyd

2

3

2 Discrimination

2 Association

13(



J.2.3
DECISION
MATRIX

DETERMINING HOW TO DEVELOP A RECALL OR TRANSFER PATTERN
BASED ON THE SUMMARY OF NUMBER OF ITEMS .

FALLING INTO EACH CATEGORY (BY CLASS OF INPUTS)

CONDITIONS

ALL items for a given
INPUT class fall
into ONE cell:

All correct, OR

"All omitted, OR

All 4.:onsistently
mismatched, OR

All inconsistently
mismatched

Items for a given
INPUT class are

approximately equally

A MAJORITY
(or near majority)

of items for a given
INPUT class fall
into ONE cell

divided across cells

ACTION
TO TAKE

-Categorize that class -Do not categorize that
class

-That automatically
makes it impossible

-Categorize that class
in keeping with the
100% endorsement

in keeping with the
majority endorsement

SEE NOTE BELOW
for the subsequent
totaling of the number
of classes fatting
into any catecory from
being "all classes"

-The RECALL pattern or
the TRANSFER pattern
would, therefore,
involve either "no"
classes or "some"
classes

*The larger the number of items there are covering an INPUT class AND the more o
them falling into a given cell, the more dependable the finding and the more
dependable the dia gnosis based on it.

INPUT
CLASS

EXAMPLES

SUMMARY OF NO. OF ITEMS

COMIC( Omission
consistent inconsistent

mismatching

SUMMARY OF NO. OF ITEMS
consistent inconsistent

correct °mope, mismatching

SUMMARY OF NO. OF ITEMS

omission
consmistsern.nt

1 2 1
1 1 1 I4

-INPUT Class #1 would
not be rategokized

-A neon majotity (,4
items 6attA into the
"cpm6L6tent mi4match-
ing" categoty

- Categorize INPUT

Ctass #11 as
"consistentey
mismatched"

-On att. Sou& test items
coveking Input Cta4.6
0I, the student
omitted an anawen

-INPUT Cass 01 should
be categokized as
"ormUted"

3ip



J.2.3

EXAMPLES

EXAMPLES ILLUSTRATING HOW TO FILL IN
A RECALL OR TRANSFER PATTERN

Or.
INPUT HI
CLASS

(Dr7,

no classes

0 .some claws

all classes

SUMMARY OF #1
NO. OF ITEMS

consistent inconsistent
correct omission mismatching

1 1 1

0 0 4-*-1-

5 0 0 0

---4,..
1 3 1 0

2 0 0 3.

consistent inconsistent
correct omission mismatching

--O

FILL III

ERROR PATTERN
HERE

DISCUSSION

-Each of the four "categories" ,,
is applicable only to "some" Q9
INPUT classes

"Correct" is a licable only
to Class III

"Omission" is applicable only
to Class IV 0

"Consistent" is applicable
only to Class II (i)

"Inconsistent" is applicable
to Classes I and V (i)

INPUT
CLASS

IV

no classes

tome classes

all classes

#2
SUMMARY OF
NO OF

commentimonmtem
correct omission mismatching

o 1 4 o

0 2 3 0

1 1 3 0

1 1 2 1

0 0 3 2

correct
consistent inconsistent

misma thing

e41-

DISCUSSION

-The category "correct" is
applicable to no classes

-The category "omission" is
applicable to no classes ®

-The category "iNconsistent" is
applicable to no classes®

-The category "consistent" is
applicable to all classes 0

.11111011M
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J.2.3

DECISION
MATRIX

HOW TO SELECT STUDENTS WHOSE PERFORMANCE
ON MULTIPLE TEST ITEMS SHOULD BE ANALYZED

STUDENT
PERFORMANCE
ON TOTAL TEST

Students with
LOW error rates
on TOTAL test:

i.e., less than a 20% error rate

Students with
HIGH error rates
on TOTAL test:

i.E., more than a 209; error rate

-DO rot include the results of -Consider the results of these
these students in the detailed students for inclusion in the

ACTION analysis of error patterns detailed analysis of error
TO TAKE patterns

-Select from among these students
those with error rates in the
range of 30%-60% (if available)

-Exclude students with error rates
of 70% or higher

-Select a sample of approximately
ten to twenty students for this
anaZpsis

RATIONALE

Low frequency of errors makes it
difficult to detect atterns of

-A small sample of students is
recommended (i.e., n = 10-20)
because this type of analysis
is time consuming

errors

-Error rates in excess of 60%-70%
are probably indicative of no
learning having occurred rather
than of specific failures to be
diagnosed

13f



J.2.3
DECISION
MATRIX

VARIABLES TO CONSIDER IN ESTIMATING
THE CONFIDENCE WITH WHICH INTERPRETATIONS CAN BE MADE

CONDITIONS

-The more test items there are -The fewer test items there are

reflecting the same error pattern reflecting the same error pattern

AND

-The fewer students there are

AND

-The more students there are
exhiLiting the same error pattern exhibiting the same error pattern

INTERPRET INTERPRET

-The more test items there are -The fewer test items there are

ACTION
reflecting the scone error pattern,
the lawn, the probability that

reflecting the same error pattern
the higher the probability that

TO TAKE the results were obtained by the results were obtained by

chance chance

-In combination with the above -In combination with the above
finding, the higher the percentage finding, the lower the percentage

of students exhibiting the same of students exhibiting the same
error pattern, the more dependable error pattern, the less dependable

the interpretation the interpretation

-The 1.sy_ variable, however, is the
number of test items

EXAMPLES

-There are twelve test items, each -There are three test items, each
item having a different example
of a lever (four examples for
each of the three classes of
levers)

item having a different example
of a lever (one example for each
of the three classes of levers)

-All four items from one of the -One item from a class is given
classes are given the same wrong a wrong classification

classification

-The probability of this occurring -The probability of this occurring

by chance is relatively low by chance is relatively high

-Interpretation is easier to make -Interpretation is harder to make

14



AN EXPLANATION OF WHAT THE DIAGNOSTIC TABLE ENTRIES SIGNIFY

Each of the numbered statements below refers to a comparably numbered
section of the illustrative diagnostic table below or to the task analysis
table on the opposite page.

1. Rows in the table indicate how many classes were treated in particular
ways by the student: all the INPUT classes, some of them, or all of
them. For the example on the opposite page, that means, how were each
of the three classes treated by the student. All means that three
classes were treated in a particular way; some means that one or two
were treated i, a particular way; and no means that none of the classes
were treated in a particular way.

2. Columns identify the ways in which INPUT classes were treated:

Correct ACTIONS could have been taken

ACTIONS could have been omitted

"INPUTS and ACTIONS could have been mismatched:

/Consistently (i.e., multiple items from the same INPUT class
led to the same wrong ACTION, belonging to another class)

/Inconsistently (i.e., multiple items from the same INPUT class
led to varied wrong ACTIONS)

3. The different pattern applying to RECALL items and to TRANSFER items
are indicated by entried labeled RECALL or TRANSFER

4. Multiple entries for either RECALL or for TRANSFER items are possible
indicating that classes can be treated in a variety of ways (correct,
incorrect, and with omission)

5. Diagnoses appear in the last two columns.

ILLUSTRATIVE DIAGNOSTIC TABLE*

INPUTS

no
classes

some
classes

all

Correct
ACTION

ACTION
,mitted

ACTIONS MISMATCHED
consistently inconsistently

DIFFICULTIES

Contraindicated Indicated

'4.1)

TRANSFER 1 Discrimination 1 Generalization

2 Association 2

TRANSFER 3 3

The illustrative table should be read as follows: on RECALL items all INPUT classes
were treated correctly (i.e., the correct ACTIONS were produced); on TRANSFER items:
no INPUT classes resulted in omission of an answer, and all INPUT classes resulted in
inconsistent mismatching of I:TUTS and ACTIONS.

INTERPRETATION: The most likely difficult?, indicated is '"generali:lation." In
descending order of probability, the difficulties contraindicated
arc "discrimination" and "association.'

I go



TABLES

The next several pages present

diagnostic tables interpreting

error patterns which are more

easily interpreted than other

possible patterns. Whenever

the patterns you encounter in

your work are not illustrated

here and it is unclear what

learning difficulties produced

test errors, you may have to

resort to the administration of

diagnostic tests and interview

probes (See Sub-STEP J.2.4).

FOLD OUT THIS PAGE FOR
SUBJECT MATTER EXAMPLES
WHICH WILL BE USED TO
ILLUSTRATE ERROR PATTERNS
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ILLUSTRATIVE SUBJECT MAirER AND TEST ITEMS

RECALL

RECALL

TRANSFER

TRANSFER

CRITERION BEHAVIOR: To classify examples of levers belonging to each of
the three classes of levers.

CRITERION TEST: Twelve test items comprise the criterion test:

Four items apiece test for each class of levers
(INPUTS)

Of the four items for each class:.

/Two are RECALL items (containing examples used
in instruction)

/Two are TRANSFER items (containinq examples not
used in instruction)

EXAMPLES USED IN EACH
OF TWELVE TEST ITEMS:

Class I Class II

5

Class III

10

rmmtenrren-relvrtren

3

4
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SOME DIAGNOSTIC TABLES
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INPUTS

no
classes

some
classes

all
classes

INPUTS
411-

no
clams

RKIM
classes

all
classes

INPUTS

no

44p.

classel

some
classes

all
classes

INPUTS
411-

no
classes

some
classes

all
classes

INPUTS
460,

no
classes

some
classes

all
classes

INPUTS
411*

no
classes

some
classes

all
classes

Correct
ACTION

ACTION
omitted

ACTIONS MISMATCHED
consistently inconsistently

RECALL
TRANSFER

RECALL
TRANSFER 1

2

3
RECALL
TRANSFIFR

DIFFICULTIES

Contraindicated Indicated

Discrimination

Generalization

*Recall and transfer items are mismatched in the same way.

RECALL
TRANSFER

RECALL
TRANSFER

RECALL
TRANSUR

1

2

3 Association

**Recall and transfer items are mismatched in different ways.

1

2

3

rIECALL

TRANSFER
RECALL
TRANSFER

RECALL
TRANSFER

Systematic
1 association

2

3

1

2 Discrimination

3 Generalization

1

2

3 Discriminations

1

2

3

1

3

1 1

2 2

3
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J.2.3

EXAMPLES

EXAMPLES ILLUSTRATING PATTERNS ON OPPOSITE PAGE*

PATTERN
#1

a.

b.

RESULTS

b.

b.

b.

INTERPRETATION

All classes of levers have
been mismatched, for both
RECALL and TRANSFER items

The mismatching was consistent:

(1) Since each of the quartets
of items represents a
different class and all
quartets were classified
in different (wrong) ways,
discrimination is NOT the(1) Each of the classes of

levers (I, II, III) led to
a different (wrong) ACTION

problem

(2) Since members of each
quartet represent the same
class and each of the
members is labeled the
same (wrong) way,

(labeling
PLUS

(2) Each of the examples within
a class led to the same
(wrong) ACTION (labeling):

1, 2, 3, 4 were
classified as III

5, 6, 7, 8 were
classified as I

9, 10, 11, 12 were
classified as II

generalization is NOT the
problem

The problem is one of
systematically wrong
associations

PATTERN
#2

a.

b.

All classes of levers have
been mismatched, for both

b.

b.

(1) Classes which should have
been treated differently
were treated alike

(2) Examples within classes
which should have been
treated alike were treated
.differently

The problem is probably one of

RECALL and TRANSFER items

The mismatching was
inconsistent:

(1) Some of the classes were
treated the same way other
classes were:

1 and II were treated
the same way; OR

-1 and III were treated
the same way; OR

II and III were treated
the same way

(2) SOME of the examples
within a class were treated
with a different (wrong)
response:

1 and 3 were classified
III

-.2 and 4 were classified
Ii

discrimination and generaliza-
tion

PATTERN

#3

a.

b.

Some classes were treated
correctly; some incorrectlyY

Incorrect treatment was
consistent for some classes
and inconsistent for others

b. Problem may be that of
discrimination

*Numbers used in the example refer to the test items on foldout page 140
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INPUTS

no
classes

some
classes

all
classes

INPUTS

no
classes

some
classes

all
classes

INPUTS

no

classes

some
classes

all
classes

INPUTS

no
classes

some
classes

all
classes

INPUTS

no
classes

some
classes

all
classes

INPUTS

no
classes

some
classes

all
classes

Correct
ACTION

RECALL

TRANSFER

RECALL

TRANSFER

RECALL

RECALL

TRANSFER

RECALL

ACTION
omitted

TRANSFER

TRANSFER

TRANSFER

AL

TRANSFER

TRANSFER

ACTIONS MISMATCHED
consistently inconsistently

TRANSFER

TRANSFER

TRANSFER

Contraindicated

DIFFICULTIES
Indicated

1 Discrimination

2 Association

3

1 Discrimination

2 Association

3

1 Discrimination

2 Association

3

1 Discrimination

2 Association

3

1 Discrimination

2 Association

3

1

2

3

1 Generalization

2

3

J

Generalization

2

3

1 Generalization

2

3

1 Generalization

3

1 Generalization

2

3

1

2

3
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J.2.3 I

EXAMPLES

EXAMPLES ILLUSTRATING PATTERNS ON OPPOSITE PAGE*

PATTERN
#4

RESULTS

a. On RECALL items, all classes
and members within classes
have been correctly treated

b. Mismatching of INPUTS and
ACTIONS occurs for TRANSFER
items only

b.1 Consistent

b.2 Inconsistent

c. In some cases TRANSFER items
are correct (for some classes)
or are omitted (for some
classes)

INTERPRETATION

Since all RECALL items are
correct, correct
discriminations and
associations haLe occurred

. Only TRANSFER items are
incorrect--suggesting that
generalization to unencounter
examples has failed

I
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J.2.3

DECISION
MATRIX

DETERMINING HOW TO USE RAW DATA OF
PATTERN ANALYSIS TO GAIN FURTHER DIAGNOSTIC INFORMATION

TYPE OF
INFORMATION
AVAILABLE

Data in matrix
on FORM J.2(3)

regarding INPUT classes

Data in matrix
on FORM J.2(3)

regarding ACTION classes

For each student For ea,h student
in the diagnostic sample: in the diagnostic sample:

-Observe for each INPUT class -Observe for each ACTION class
ACTION where the errors pile up; i.e., where the errors pile up; i.e.,
TO TAKE in ACTION Class I, II, III, IV,

or V, or in an omission
in INPUT Class I, II, III, IV, or
V, or in an omission

-Observe whether for other INPUT -Observe whether for other ACTION
classes the pile up is: classes the pile up is:

The same --The same

--Different --Different

-Use this as raw data for
identifying the confusions which
exist

COMPARE THE RESULTS WITH THOSE OF
OTHER STUDENTS Ill THE DIAGNOSTIC
SAAPLE

EXAMPLES

Look for the distribution
of errors across a row*

CLASS OF ACTION TAKEN

I II in iv v omissions

Look for the distribution
of errors down a column*

CLASS OF ACTION TAKEN

IIIII IV V omissions

I

it
INPUT

CLASSES

,,,

IV

V

correct

1
)

II
INPUT

CLASSES

ill

iv

V

correct

correct.

a

correct

4

correct
0 4

correct

1 3

2

correctcorrect

0

correctcorrect

*For illustrative purposes, only one
-. -O I
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J.2.3

IDENTIFICATION
MATRIX

TWO VARIABLES USEFUL FOR IDENTIFYING DIFFICULTIES

VARIABLES

t

EVENNESS

of distribution of errors

"For INPUTS (across ACTIONS)

"For ACTIONS (across INPUTS)

DEGREE OF OVERLAP
across classes

-For each INPUT class is there: -For two or more classes of

-.An even distribution across
INPUTS is there:

CRITERIA wrong ACTIONS --Overlap in the type of

OR
distribution across ACTIONS

An uneven distribution (i.e.,
pile up) across wrong ACTIONS

"Non -over Zap in the type of
distribution across ACTIONS

-For each ACTION is there: -For two or more ACTIONS is there:

An even distribution across Overlap in the type of
INPUT classes distribution across INPUT

An uneven distribution across
classes

INPUT classes --Non-overlap in the type of
distribution across INPUT
classes

INTERPRETATION

For INPUTS:

-Uneven distribution for an INPUT
class means that there is a
systematic error for that class;

-Even distributions for an INPUT
class means non-systematic errors

-The more overlap in an even
distribution of errors there
the more likely is there
failure to discriminate among
classes

-The less overlap there is

is,

a

in an

uneven distribution, the
likely is the failure to

for that class
more
be one

For ACTIONS:
of association

-Uneven distribution for an ACTION
means a systematic error

-Even distributions for an ACTION
means a non-systematic error
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J.2.3

EXAMPLES

EXAMPLES ILLUSTRATING VARYING DEGREES OF OVERLAP
(EXAMPLES ARE HYPOTHETICAL TO STRESS PARTICULAR PATTERN)

Ht

'

ti

INPUT III
CLASSES

IV

v

CLASS OF ACTION TAKEN

I m IV v cm.mm

#1

-The distribution of errors,
omissions, and correct iter.s
is even:correct

l 1 1 0 0 1

"For INPUTS across ACTIONS

"For ACTIONS across INPUTS

-The overlap among INPUT classes
and among ACTIONS is high

1

correct

0 1 1 1 0
,

1

correct

1 1 0

The most probable failure is:
discriminations

1 0 1

Correct
0 1 1

1 1 0 1

correct
0 1

#2
1

ii

INPUT III
CLASSES

w

v

CLASS OF ACTION TAKEN

1 II m iv V om.smons

#2

-The distribution of errors,
omissions, and correct items
is relatively uneven:

"For INPUTS across ACTIONS

"For ACTIONS across INPUTS

-The overlap among INPUT cl=sses
and among ACTIONS is low

correct

0 3 0 0 0 1

0

correct

1 3 0 0 0
.

4 0

correctcorrect

0 0 0 0

Tha most probable faiZure is:
associations0 0 0

correct

2 0 2

0 0 0 0

correct

5 0

#3
I

11

INPUT
CLASSES

III

IV

v

CLASS OF ACTION TAKEN

1 II III IV V omissions

#3

-The distribution of errors,
omissions, and correct items
is neither even nor uneven

-The overlap among INPUT classes
and among ACTIONS is neither
high nor low

The pattern is not readily
interpretable. However, some
of the specific confusions
(mismatchinic) are identified

correct

1 0 3 0 0 0

2

correct
0 2 0 0 0

1 1

Correct

0 1 1 0

0 0 0

correct

2 2 0

0
0 1 I

correct

1 1
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LESSON r I (SUB1 CRITERION BEHAVIOR STUDENT ANALYSIS

INPUT
CLASSES

RECALL items
CLASS OF ACTION TAKEN

I II III IV V omissions

correct

correct

correct
INPUT
CLASS

correct

correct

no classes

RECALL
PATTERN some classes

all classes

SUMMARY OF
NO. OF ITEMS

consistent inconsistent
correct omission mismatching

consistent inconsistent
correct omission mismatching

INPUT
CLASSES

IV

V

CLASS OF ACTION TAKEN

III IV

TRANSFER items

V omissions

correct

correct

correct

correct

correct

TRANSFER
PATTERN

It

INPUT Ill
CLASS

IV

V

no classes

some classes

all classes

correct

SUMMARY OF
NO OF ITEMS

consistent inconsistent
mismatching

consistent inconsistent
correct omission Timms Ching
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INPUT
CLASSES

CLASS OF ACTION TAKEN

III IV

RECALL items

V omissions

correct

correct

correct
INPUT
CLASS

correct

correct

no classes

RECALL
PATTERN some classes

all classes

INPUT
CLASSES

correct

CLASS OF ACTION TAKEN

II III IV

TRANSFER items

V omissions

correct

correct

correct

correct

TRANSFER
PATTERN

150b

SUMMARY OF
NO. OF ITEMS

consistent inconsistent
correct omission mismatching

consistent inconsistent
correct omission mismatching

II

INPUT Ill
CLASS

IV

no classes

some classes

all classes

SUMMARY OF
NO OF ITEMS

consistent inconsistent
mismatching

consistent inconsistent
correct omission mismatching



USE OF "DELAYED" TESTING

page

Two times at which to administer
tests: "immediate" and "delayed"
basis

152

In which parts of the developmental
tryout cycle should these two types
of testing be used?

153
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J.2.3
IDENTIFICATION

MATRIX

DIFFERENT PURPOSES IN DEVELOPMENTAL TESTING
FOR PROFICIENCY AT DIFFERENT TIMES

TIME OF
TESTING

Testing
IMMEDIATELY AFTER

students complete program

Testing
ON A DELAYED BASIS

after students complete program

I

- Purpose is to determine whether: - Purpose is to determine whether:

"Students have acquired -.Students have retained
sub-criterion and criterion what they had already

CRITERIA behaviors acquired from the program

-.What types of failures have "Which specific skills are
occurred (which skills are not forgotten
adequately learned)
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J.2.3

DECISION
MATRIX

DETERMINING IN WHICH PART OF DEVELOPMENTAL CYCLE
TO ADMINISTER TESTS ON AN IMMEDIATE AND DELAYED BASIS

TYPE OF
TESTING

IMMEDIATE DELAYED

-Administer an "immediate" - Administer a "delayed"
after test on: after test on:

"Each and every cycle of --Later stages of the development
ACTION developmental tryout; i.e., if, tryout cycle; i.e., if, for
TO TAKE for example, there are three example, there are three cycles

cycles of tryout, "immediate" of tryout, "delayed" tests
tests would be administered on would be administered only
aZZ three occasions after the third cycle

OR

--Administer the delayed test
after a tryout in which high
proficiency has been
demonstrated and consequently
little revision made on the
program

RATIONALE

It is important to determine
whether students were able to
ac.uire what they were supposed

If students did not in the first
place acquire criterion behaviors,
delayed testing would not be

IQ learn diagnostic of retention problems
(since no retention could be
expected to occur)
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ASSESSING "SEQUENCING" DECISIONS

page

Differences between sequencing
156decisions made in Task C and in

Task G

Two methods for assessing
sequencing decisions regarding
separate criterion behaviors

157

Two methods for assessing sequencing
decisions regarding components
within a single criterion behavior

158

*SECTION "J" up to this point has been concerned with
assessing student proficiency at a single criterion
behavior (and at the sub-criterion behaviors which
make it up). The next several pages are concerned
with assessing proficiency at two or more criterion
behaviors as a means of determining the adequacy of
sequencing decisions made in TASK "C."

/51/
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J.2.3

IDENTIFICATION
MATRIX

DIFFERENCES BETWEEN SEQUENCING DECISIONS
MADE IN TASK "C" AND IN TASK "G"

TASKS
Sequencing decisions

in TASK "C"
Sequencing decisions

in TASK "G"

CRITERIA

-The decision is made as to the
order in which a number of

-The decision is made as to the
order in which components, of a

different criterion behaviors
should be learned

-The purpose of the decision is
to sequence learning experiences
so that prior mastery of
criterion behaviors which can
facilitate the learning of other
criterion behaviors are taught
earlier in the overall program

single criterion behavior should
be learned

-Components ordered in various
ways include:

"Sub-criterion behaviors

Individual skills which make up
the sub-criterion behaviors

-The purpose is to order or
sequence the learning of
components so that mastery of the
total criterion behavior will be
most efficient

EXAMPLES

e.g.,

-Two VuLtekion behaviou inuotve
the tioiliowing two concepts:

..Fmce

Ptessulie

-The decision has 6 be made in
Task "C": In what °advt. should
the two concepts be .taught so
that teakning can be optimized

e.g.,

-Fat teaching the concept "Smce"
what £s the optimum okdek list
teaching the ketevant:

Discit-iminations

GenerLa tizations

Associations

involved in the concept
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J.2.3

IDENTIFICATION
MATRIX

TWO POSSIBLE METHODS FOR ASSESSING THE ADEQUACY OF
SEQUENCING DECISIONS MADE IN TASK "C"
(REGARDING SEPARATE CRITERION BEHAVIORS)

METHODS EXPERIMENTAL* STATISTICAL*

CRITERIA

-During developmental tryout
(preferably late in the tryout

-During developmental tryout
(preferably early in the tryout

and revision cycle when the
instructional program for each
criterion behavior results in
relatively high proficiency) the
programs for two or more separate

and revision cycle when there are
still relatively wide differences
among students in performance on
criterion tests or on programs)
groups may be composed on one of

criterion behaviors can be
administered to different groups

the following bases:

Number of errors on program
for criterion behavior A

Time to complete program for
criterion behavior A

scores on test for
behavior A

-Two groups are formed:

A high scoring group

A low scoringgroup

on the variable selected above

-Their scores for criterion
behavior B are then compared on
the same variable or on other
variables

-(An alternative to group
comparison is to compute a
correlation between scores on
A and on B)

-If A should, in fact, precede B,
high achievers on A should be
relatively higher achievers on B;
and low achievers on A should be
relatively lower achievers on B

of tryout students in different
orders:

Group 1 learns criterion
behavior A first and B second

-.Group 2 learns criterion
behavior B first and A second

-The groups are then compared for
differences in:

Time to complete the
instructional program related
to each criterion behavior

Number of errors in the
rograminstructional p

Scores on proficiency tests
(difference between "before"
and after " scores)

-If A should precede B, as
originally decided, there should
be substantial and significant
differences between the two
groups

e.g., e.g.,

-Gut* 1 would .take .the pugum on:-High achievem on the "6oncen teat
and tow achievens on the "ioltee"

EXAMPLES ..Fotce tiimt, and
teat 4houtd be compared OA

P4eaawte becond achievement on the uptesauAe" teat
" having been aught to att.("6okee t

-Gtoup 2 woutd take the pugh.am on:
be6olte uptea.auice")

..PteAauxe liaat, and
-ContAotting bon ab4tity: 76

..;,;.;xe aecond "ptce" ahoutd pnecede mpteaaune,"
the highs,on "Otce" 4shoutd be the
higha on ipte4auxe"
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J.2.3
IDENTIFICATION

MATRIX

TWO POSSIBLE METHODS FOR ASSESSING THE ADEQUACY OF
SEQUENCING DECISIONS MADE IN TASK "G"

(REGARDING COMPONENTS OF A SINGLE CRITERION f1EHAVIOR)

METHODS EXPERIMENTAL STATISTICAL

CRITERIA

-During developmental tryout
(preferably late in the tryout

-During developmental tryout
(preferably early in the tryout

and revision cycle when the
instructional program for each
criterion behavior results in
relatively high proficiency) the
programs for two or more separate

and revision cycle when there are
still relatively wide differences
among students in performance on
sub-criterion tests or on
programs) groups may be composed
on one of the following bases:sub-criterion behaviors related

to the same criterion behavior
can be administered to different

Number of errors on program
for sub-criterion behavior A

Time to complete program for
sub-criterion behavior A

Proficiency scores on test for
sub-criterion behavior A

-Two groups are formed:

-.A high scoring group

A low scoring group

on the variable selected above

-Their scores for criterion
behavior B are then compared on
the same variable or on other
variables

alternative to group
comparison is to compute a
correlation between scores on
A and on B)

-If A should, in fact, precede B,
high achievers on A should be
relatively higher achievers on B;
and Zow achievers on A should be
relatively lower achievers on B

groups of tryout students In
different orders:

Group 1 learns sub-criterion
behavior A first and B second

Group 2 learns sub-criterion
behavior B first and A second

-The groups are then compared for
differences in:

Time to complete the
instructional program related
to each sub-criterion behavior

Number of errors in the
instructional program

Scores on proficiency tests/
(difference between "before"
and "after" scores)

-If A should precede B, as
originally decided, there should
be substantial and significant
differences between the two
groups

EXAMPLES

e.g.,

The ctitenion behavio& invotves
the concept 6once; Aub-cnitenion

. e.g.,

-High and Zow achieve/Ls /Lego/thing
"d section" (taugh 4n At) woad
be compared eon petlionmance
/Lego/thing "Atnength" (taught
/second)

-Cont/totting 4o/L abitity: There

behavionz invotve "dikection oil
6once" and "Atnength o6 6once"

-Gnsups 1 and 2 wowed di66et in
the order in which they took that
pant oCtke program on "auction"
and "AtAength" oli a Once

,s-Woutd be a dit6etence between

high4 and tows on "stungth" 4.6
the Aeouence a 0.c.iVtative
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JOB PROCEDURES

page

Priorities in selecting types
of analyses to perform

160

Conditions requiring assessing
developer sequencing decisions
and student delayed retention

161

SUMMARY OF PROCEDURES 162

Adequacy of procedures for
interpreting test results

163
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J.2.3
DECISION
MATRIX

PRIORITIES IN THE ANALYSIS OF TEST RESULTS
AS A MEANS OF IDENTIFYING TYPES OF

LEARNING FAILURES WHICH HAVE OCCURRED

PRIORITIES

1st

Analysis of GROUP
results

2nd

Analysis of results
of INDIVIDUAL students

3rd

Use of special
DIAGNOSTIC TESTS

and

INTERVIEWS

See Sub-STEP J.2.4)

ACTION
TO TAKE

ALWAYS start with
GROUP results first

-Anal y re GROUP results

in the foZlowing
order:

(1) Total test scores

- Perform analysis of
patterns on errors on
multiple test items
for INDIVIDUAL
students ONLY WIZEN
prior analysis of
GROUP results
indicates the
existence of ma, or and
extension problems and
which are not readily
diagnosed by group
results

mow
-Administer diagnostic
tests (developed in
TASK F) and conduct
probing interviews
ONLY WIEN the 1st and
2nd priority
approaches both

Low error scores,
provide insufficient
diagnostic injbrma-
tion:

The types of
learning failures
still are
indeterminate

do NOT continue-
Relatively high
error scores,
continue

(2) Test scores summed
for all RECALL
items and summed
for all TRANSFER
items

(3) GROUP error score
for individual
test items

RATIONALE

-These types of
analyses are easiest
and least time-
consuming to do

-This is a time-
consuming procedure
and is therefore only
undertaken when the

-This, too, is a time-
consuming procedure
and is therefore
undertaken when both

-They can provide
.GROUP approach the GROUP and

information that:
provides insufficient
evidence as to the

iNDIVIDUAL approaches
provide insufficient

There are no major types of learning evidence as to the
learning problems failure which have types of learning
(in which case no occurred failure which have
further analysis is
needed)

occurred

There are major
problems (in which
case further
analysis is
indicated - See
next column)
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J.2.3

IDENTIFICATION
MATRIX

IDENTIFYING CONDITIONS WHEN IT IS NECESSARY TO ASSESS
FOR DELAYED RETENTION AND FOR SEQUENCING ADEQUACY

TYPE OF
ASSESSMENT

Assessing
DELAYED RETENTION

Assessing effects
of SEQUENCING DECISIONS

_ ,

CONDITIONS CONDITIONS

-When statement of objectives -It is always useful to assess
calls for performance on a the adequacy of sequencing

delayed basis, administer decisions made both with respect
CRITERIA criterion tests to a tryout to:

sample - -late in the developmental
cycle (when the program has

..Separate criterion behaviors

already undergone one or two Components within a single
cycles of revision and has
resulted in immediate (non_
delayed) high proficiency)

criterion behavior

161



J.2.3
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN

ADMINISTERING, SCORING, AND INTERPRETING RESULTS ON TESTS

#1

a. Administer criterion
and sub-criterion
tests to tryout
sample of approxi-
mately 25-50 students
immediately after
their completion of
the program

b. Score tests and
record on
FORM J.2(2)

c. Compute for the
GROUP:

-.Total error scores

--RECALL and TRANSFER
scores

.Error scores on
individual items

d. Select high error
students on specific
test items and
analyze their errors
on FORM J.2(1):

Omissions

--Specific wrong
ACTIONS taken

FORM J.2(1)

#2

-If further analysis
is needed to identify
types of learning
failures:

a. For a sub-sample
of approximately
ten high error
students, fill
out FORM J.2(1)

b. Make up a template
to score for error
patterns on
multiple test
items which
individual
students exhibit

c. Identify the
pattern and inter-
pret it from
tables in this
section of ihe
HANDBOOK

*FIZZ out a separate
form for eacht.student

#3

a. Administer tests
on a delayed basis
to students in
later cycles of
development
tryout; assess
retention

b. Assess sequencing
decisions:

Experimentally

Statistically

for two types of
probes:

Order of two or
more criterion
behaviors

-.Order of
components of a
single criterion
behavior

FORM J.2(2) FORM J.2(3)
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J.2.3

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES
FOR INTERPRETING TEST RESULTS*

PROPERTIES

CRITERIA

COMPLETENESS

1 -GROUP error scores
are analyzed for:

Total number of
students exceeding
a pred.2termined
error rate

Differences between
error rates for
RECALL and TRANSFER
items

Distributions of
wrong answers
endorsed for each
item

- Individual error
scores on multiple
items are analyzed
for patterns
indicative of types
of learning failures:

Discriminations

Generalizations

Associati,ons

- Delayed tests are
administered to
assess "retention"

-Analyses are
conducted to
determine adequacy of
sequencing of program
materials

EFFICIENCY

- No more analyses

(which are time-
consuming) are
performed than are
required

- Priorities in

conducting analyses:

GROUP analyses

Individual analyses

Special diagnostic
procedures (See
Sub-STEP J.2.4)

163

SAMPLING ADEQUACY

411/111IIIIINar

For GROUP Analyses:

- Complete tryout sample
used on "total" scores

- For analysis of
individual items only
students who commit
errors

For
Individual Analyses:

-Approximately 10
students making a
relatively high
number of errors
(e.g., 30%-60%
error rate)

IIIIIINIII1001101111111111121AZINSIIMWL



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT An identification of the types of learning failures.

WHAT YOU WILL
WORK FROM

(1) Analyses of program errors.

(2) Criterion test errors.

(3) Diagnostic tests and interview schedules.

WHAT YOU WILL
DO

(1) Administer diagnostic tests in order to identify
types of learning failures (when necessary; i.e.,
not determined in the previous sub-steps).

(2) Conduct interviews for the save purposes (when
necessary).

FORMS YOU WILL
USE

None
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r--DESCRIPTION OF Sub-STEP I J.2.4

INPUT

Analyses of
program errors

and
test errors

x

ACTION

Administer
diagnostic tests and
conduct interviews
when necessary

xi

OUTPUT

Identification of
types of learning

failures

xii

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX:
Information

-MATRIX: When
to do further

-MATRIX:
Adequacy

SUMMARY OF
PROCEDURES . . 170

sources to diagnostic of procedures

review . . . . 168 work 169 involved in
doing further
diagnostic

_ work 171

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Interpretation of
learning failures J.2.3

Diagnostic tests
and "probes" F.3
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Sub- STEP r J 2 4
L JOB DIAGRAM

INPUT

Analyses of
program errors

and
test errors

x

ACTION

Administer
diagnostic tests and
conduct interviews
when necessary

xi

OUTPUT

Identification of
types of learning

failures

xii

Error rates on both:

Tests

-.Programs

are high

Dependable diagnoses
already obtained

x.a

-Error rates on both:

Tests

Programs

are low

x.b

-Error rates on both:

-.Tests

--Programs

are high

-Diagnostic work
already performed
resulted in
undependable or
unclear information

x c

Do NOT do further
diagnostic work

xi .a

DO further
diagnostic work

xi .c

Identification of
sources of

learning failure
(when it occurs)

Identification of
sources of

learning failure
(when it occurs)
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JOB PROCEDURES

page

Information sources to review
and types of infr-mation to obtain

168

Determining whether to do further
diagnosis of types of learning
failure

169

SUMMARY OF PROCEDURES 170

Assessing adequacy of procedures
for conducting further diagnoses

171

167



J.2.4
IDENTIFICATION

MATRIX

INFORMATION SOURCES TO REVIEW
AND TYPES OF INFORMATION TO SEEK

INFORMATION
SOURCES

TO REVIEW

FORM J.2(2) - TEST RESULTS
and

PERFORMANCE on PROGRAM

DIAGNOSES.
made from FORM J.2(3)
and from FORM J.2(2)

-Proficiency on criterion tests -Difference in RECALL/TRANSFER
and on sub-criterion tests: problems identified on FORlf J.2(2)

--Percentage of students
CRITERIA exceeding a predetermined

-Specific Learning failures
diagnosed from patterns of errors

error rate on tests* of individual students on multiple

-Error rates on program problems:
test items

Criterion program problems

--Sub-criterion program problems

/Percentage of students
exceeding a predetermined
percentage*

*A 20 percent error rate cutoff point is recommended.
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J.2.4
DECISION
MATRIX

DETERMINING WHEN TO ADMINISTER DIAGNOSTIC TESTS
AND TO PROBE FOR ERROR SOURCES DURING INTERVIEWS

CONDITIONS

-On tests and on -On tests and on -On tests and on

programs a high programs a high programs a high

percentage of students
(80% or more) exceed-

percentage of students
(80% or more) exceed-

percentage of students
(80% or more) makes

ing a 20% error rate ing a 20% error rate fewer than 20% errors

AND AND

-DEPENDABLE diagnoses
obtained from analysis
of GROUP and
INDIVIDUAL results

-Diagnoses based ow
GROUP and INDIVIDUAL
results are NOT
sufficiently depend-
able or clear

-Do NOT do further -Administer diagnostic -Do NOT do any

diagnostic work tests developed in diagnostic work

ACTION
TO TAKE

TASK "F" (developing
additional tests at
this time if needed)

-Conduct interviews
with "high error"
students:

Re: test errors

Re: program errors
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J.2.4
ILLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING
WHETHER TO AND FOR DOING FURTHER DIAGNOSTIC WORK

#1

REVIEW

a. OUTPUT of Sub-STEP
J.2.3 for error
rates on program

b. OUTPUT of Sub-STEP
J.2.3 for error
rates on tests

#2

IDENTIFY

a. Error rates on
program and on
tests

b. Percentage of
students exceeding
a predetermined
standard

c. Availability of
unambiguous and
dependable
diagnostic
information
already available

#3

ADMINISTER

a. Diagnostic tests

b. Interviews probing
for types of
learning failure
on:

"Tests

Programs

when information
identified in #2
is inadequate

170



J.2.4
STANDARDS

MATRIX

ASSESSING THE ADEQUACY OF PROCEDURES
FOR DIAGNOSING SOURCES OF ERRORS

PROPERTIES EFFICIENCY COMPLETENESS

CRITERIA

-Diagnostic tests
are used only whe

There arc 7,,,g1.2

on program and

AND

and interviews
n:

error rates
on tests

It is unclear from analyses
of these errors what the
sources of errors are

-Sources of errors (i.e., whether
there was a discrimination,
generalization, association, or
chaining failure) for:

Each sub-criterion behavior
covered by the program

AND

"The criterion behavior
covered by the program

1 71



PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT A revision in part(s) of or in au of the program.

WHAT YOU WILL
WORK FROM

(1) Identified types of learning failures

(2) identified sources of failures

WHAT YOU WILL
DO

(1) Identify program weaknesses

(2) Revise program accordingly

FORMS YOU WILL
USE

None
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IDESCRIPTION OF Sub-STEP I J.2.5 I

INPUT

Identified sources
of errors
on program

and on tests

ACTION

Identify
program weaknesses

and make
appropriate revisions

OUTPUT

Revision in:

- Isolated problems

- Series of problems

- Total program

-Sequences
xv

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Four
degrees of program
revision . . . . 178

-MATRIX:
Identifying
weaknesses in
program . . . . 18k

204-206

-MATRIX: Deciding
on the degree of
program
revision . . . . 180

-MATRIX: How to
revise

.programs . . 186,

196 -201,

207
-MATRIX: Revising
sequences . 210-212

-MATRIX: Adequacy
of program
revision . . . 217

SUMMARY OF
PROCEDURES . . . 216

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

Interpretation of
program and test
errors

J.2.3
FORMS: J.2(1)

J.2(2)
J.2(3)

J.2.4

Diagnostic results J.2.4
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1 J.2.5 I
Sub-STEP

JOB DIAGRAM

INPUT

Identified sources
of errors
on program
and on tests

ACTION

Identify
program weaknesses

and make
appropriate revisions

xiv

OUTPUT

Revision in:

-Isolated problems

-Series of problems

-Total pror.,,rem

-Sequences xv

PROGRAM WEAKNESSES

LEANNESS

Excessive

Insufficient

PRODUCES CONFUSIONS

SPECIFIC SKILLS
not adequately taught-

Less than optimal
SEQUENCE

Correct the
degree of leanness

xi v a

Remove or
clear up the
confusions

xiv.b

Use techniques
appropriate to

the skills
to be taught

xiv.c

Resequence practice

xiv.d

REVISIONS

-Less lean

More assistance

-Leaner

More unassisted
practice

XV. a

Changes in:

-Format

-Content

xv.b

-Inclusion of
techniques omitted

-Improvement of
techniques
inadequately used

XV . C

Reordered sequence of:

-Sub-criterion
behaviors

-Criterion behaviors

xv.d



BACKGROUND INFORMATION

page

Overview of the tryout process 176

Identification of program weaknesses
through direct evidence and through
inference

177

Four degrees of program revision 178, 179

Conditions calling for the four
degrees of program revision

180, 181

Priorities in deciding how much
of the program to revise

182

175
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J.2.5
IDENTIFICATION

MATRIX

TWO SOURCES FOR IDENTIFYING PROGRAM WEAKNESSES

SOURCES DIRECT EVIDENCE INFERENCE*

CRITERIA

-Student reports in diagnostic
interviews directly identify:

Vocabulary sentence
difficulties

Difficulties understanding
instructions or a statement
of objectives

Examples of problem features
that caused them difficulties

- Alternating program sequences
produce differential performance
results

-Errors on specific program

1

-Student behavior on tasks:

Does something counter to
instructions provided

--Fails to do what instructions
require

-Results on tests:

Number of errors

Types of wrong answers

Patterns of errors

Errors on problems linked to
specific component skills

'mi.,

problems:

Individual problems

A series of problems

The burden of identifying rrogram weakness usually lies most on inference from
program and test results.

EXAMPLES

e.g., student teponts o4
di66ieuttieo with speciSic
Seatutes .as. - -a plEognam pkovide

diced evidence o6 lonognam
weaknesses

e.g., a speciSic wrong anmet
ooduced by a ZaAge
petcentage o4 the t.trout
sampte suggest% the possi-
biLitif ol6 the ptognam having
ptoduced the misconception

e.g., £S a comparison o6 itesuLt% e.g., a high percentage oS mons
04 pugum sections on ptepanatoity pkognam

admini4teted in di6Setent ptobtems and an nitetion
oltdeAz ptodueu di6Setentiat pkobZem6 suggests a totae
tesutts, this is ditect insttuctionat. sequence
evidence o6 what .the optimum in4 u6Sicient2y cued to

sequence .L6 (and conveueey
what .i.e a pooh sequence)

produce etton-6tee petSotmance
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J.2.5
IDENTIFICATION

MATRIX

FOUR POSSIBLE AMOUNTS OF PROGRAM REVISION
(On this and on opposite page)

1 2

POSSIBLE AMOUNTS Changes in Changes in
OF ISOLATED a SEQUENTIAL SERIES of

PROGRAM CHANGE (individual) problems (several) problems
throughout the

instructional program
in the instructional program

-Changes are made in individual -Changes are made in a number of
program problems (or individual serially ordered program problems

CRITERIA program tan' -:s)

-Changes made on each problem are

(but the number is less than that
involved in the whole program)

unrelated to changes made in -Changes made in each problem
other program problems arc related to the changes made

in other problems in the series
(because performance on one
problem affects performance on
the next, etc.)

e.g.,

On a pkogkam invotving 125 pkactice pkob.tem6 deating with a
cniteition behaviok, changes mad/ be made in:

-The 60..eowin isotated pkobtems: -The 4ottowinfi senies of pkobeems:

12, 29, 47, 89, 103, 116, etc. 12, 13, 14, 15, 16, and 17

103, 104, 105, 106, 107, 108,

and 109

e.g ,

On a pApatam invotving pkactice o 78 steps invoZved in a
pkoceduaae task, changes may be made in pkactice invoeving:

-Steps 5, 26, 32, 68, etc. -Steps 5, 6, 7, 8, and 9
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J.2.5
IDENTIFICATION

MATRIX

FOUR POSSIBLE AMOUNTS OF PROGRAM REVISION
(On this and on opposite page)

POSSIBLE AMOUNTS
OF

PROGRAM CHANGE

3

Changes in the
ENTIRE PROGRAM

related to

4

Changes in the
SEQUENCE of programs

For separate sub-criterion
A sub-criterion behavior behaviors (re: the same

A criterion behavior
criterion behavior)

For different criterion
behaviors

-Changes are made in the entire -Only the sequence with which
instructional program (but not intact programs (or intact parts

CRITERIA necessarily on every problem or of programs) are administered

on every part of a practice task)
related to one or both of the
following:

is altered

A sub-criterion behavior

-.A criterion behavior

-Changes made are interrelated
to one another

EXAMPLES

e.9.,

On a p/Logtam invavina 125 practice
pubtems cleating with a mitmion

e.g.,

-The sequence in which sepaAate
ptog/Lams Sot mitetion behaviot A
and miteti.on behaviot B aAe
adminis.teted may be teveAsed

e.g.,

-The sequence in which pAogham
sections (w.ithin the same overate
ptogtam) Son. 4u,b-cAiteition

be haviou A ante (both utated to
the ;same otitelzion behavion) may
be tiDlifsed

behavioA, change!, may be made in:

-The entiAe series o6 phogtam
ptobZems nom 1-125 (aethough not
necessatily in act pubtems)

e.g.,

On a ptogtam invoLving practice 06
78 steps invotved in a ptoceduAat
tae h., n, canges may be made i
ptactice invotving:

- PnactLce Sot the entite seities o
steps (1-78) may be changed

179



J.2.5

IDENTIFICATION
MATRIX

IDENTIFYING CONDITIONS CALLING FOR
VARYING DEGREES OF PROGRAM REVISION

(On this and on opposite page)

AMOUNT OF
PROGRAM REVISION

1

CONDITIONS calling for:

2

CONDITIONS calling for:

Changes in
ISOLATED

(individual) problems
throughout the

instructional program

Changes in
a SEQUENTIAL SERIES of

(several) problems
in the instructional program

ERROR RESULTS ERROR RESULTS

-% of people: less than 20% -% of people: less than 20%

Error rate: more than 20% -Error rate: more than 20%

CRITERIA On the total instructional On the total instructional
program program

am? and
On the sub-criterion and On the sub-criterion and
criterion tests covering the criterion tests covering the
program program

AND A3D

-% of people: more than 20% -% of people: more than 20%

Error rate: more than 20% Error rate: more than 00',

On individual, isolated program On a sequential series of
problems or program tasks program problems or tasks

and /or

On test items testing for
material covered by the series
o roblems

e.g., RESULTS e.g., RESULTS

EXAMPLES -Totat ptogtam: 11% o4 Aampte -Tote. ptogtam: 9% o4 smApte make4

Phogham:
makes mote than
20% ettotz

,gone .than 20%

Vow AZ
Has 100
ptobZems

-Tote. test: 16% oi 4ampZe make's
mote than 20% CAUtA

-Total. tot: 12% o6 4ampZe makeh
make than 20% etkOAA

Tess t: AND AND

Has 25 Ltejn4 -On ptogtam: 3orce than 20% of the -On ptootam: 4ote than 20% oir the
sampZe make's et,tou 4ampte maheh ChA0A4
on ptobtems: #'A on a 4 mi.e,6 of

6, 19, 32, 41, 82,
etc.

ptobtems: #'A 6, 7,

8, 9, 10, 11, 12, and
13

AND

-On test: 22% of the sampte makm
ehhohA on att test item
teZated to content
coveted in ptogtam
ptobtem 04 6-13
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J.2.5

IDENTIFICATION
MATRIX

IDENTIFYING CONDITIONS CALLING FOR
VARYING DEGREES OF PROGRAM REVISION

(On this and on opposite page)

POSSIBLE AMOUNTS
OF

PROGRAM CHANGE

3

CONDITIONS calling for:

4

CONDITIONS calling for:

Changes in the
ENTIRE PROGRAM

related to

--A sub-criterion behavior

A criterion behavior

IERROR RESULTS

-% of people: More than 20%

-Error rate: More than 20%

Changes in the
SEQUENCE of programs

For separate sub-criterion
behaviors (re: the same
criterion behavior)

For different criterion
behaviors

EXPERIMENTAL
'assessment of sequence suitability

-Sequence A-B yields a lower
error rate:

On Program A and on Program B
and

On tests for A and for B

than the sequence B-A

STATISTICAL
assessment of sequence suitability

--On total instructional program
and/or

-.0n criterion and/or
sub-criterion tests

-Test results* for programs A and
B:

--Low error scores on A tend to
be Zow error scores on B

--High error scores on A tend to
be high error scores on 13

EXAMPLES

e.g., RESULTS ,?..g., RESULTS

-In the 4equence A-B, the avekage -In the 'sequence A-B, the avekage

ekkot kate on tests eon A and B ekkok nate on tests lion A and B
Ptognam: was 38% was 18%

Has 100
.

-In 'sequence B-A, the average -In .the 'sequence B-A, the average
p4obtems

.the

eivwx hate on tests 6ok A and B ekkok rate on testis {ion A and B

Tent: was 29% was 7%

..H0 25 .items

*Test results used in this way can be for programs under development or for

existing programs which are thought to produce prerequisite entering behaviors.
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J.2.5

DECISION
MATRIX

DETERMINING HOW MUCH OF THE INSTRUCTIONAL PROGRAM TO REVISE

CONDITIONS

Error rates:

on TESTS and/or
on PROGRAM are:

Low (less than 20%)

Error rates:

co TESTS and/or.
on PROGRAM are:

"High (more than 209;)

Error rates:

on TESTS and/or
on PROGRAM are:

Substantially
different for
alternative sequences
(whether overall

"For most of the "For a large part of
the tryout sample
(more than 20%)

tryout sample (more
than 80%) error rates are high

or low)

ACTION
TO TAKE

-Do not plan extensive -Plan a revision of
the entire program

-Alter the sequence of
practice:

Practice related to
two or more
sub-criterion
behaviors related
to the same

program revision

-Identify individual
program problems or
series of program
problems on which
high error rates have
occurred; revise
these program problems

-Make revisions:

In those individual
practice problems

or
--In the series of
Practice problemsp

on which results
indicate:

High error rates
an d/or

--High error rates on
test problems
related to program
problems

criterion behavior

OR

Practice related to
two or more
different criterion
behaviors

-flake changes in the
programs themselves
according to the
adjacent columns
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REVISING
INDIVIDUAL PRACTICE PROBLEMS

page

Sources of information about
weaknesses of individual practice
problems

184

.....

Types of weaknesses in individual
practice problems

185

Revisions to make in individual
practice problems to eliminate
weaknesses

186, 187
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J.2.5
IDENTIFICATION

MATRIX

A

SOURCES OF INFORMATION ABOUT WEAKNESSES
OF INDIVIDUAL (ISOLATED) PRACTICE PROBLEMS*

SOURCES
"GROUP" ERROR SCORES

en program
TY-7S OF

PROGRAM PROBLEMS
on which

errors are made:

identified on
FORM J.2(1)

IMINII111111111111111111.

-Sub-criterion program
problems and
criterion program
problems are
identified on
FORM J.2(1)

-Error rates for
individual items
obtainable from
"GROUP" scores (See
column to the left)
can he treated
differently for:

Problems or tasks
which are part of a
progression (lead-
in up to ag
criterion behavior)

ARO
-.Problems which
involve criterion
(or sub-criterion)
behavior

INTERVIEWS
and/or

OBSERVATIONAL DATA
recorded on
FORM J.2(1)

CRITERIA

-The magnitude of the
percentage of tryout
students who made
errors on program
problems (or tasks)
identifies which
program prob lem is
in need of revision

-The frequency of
particular wrong
answers or particular
wrong procedures
identifies the
probable nature of
the problem:

Omissions

"Even distribution
among wrong answers

Uneven distribution
among wrong answers

-Intervieoe provide
for student identifi-
,ation of
difficulties with:

Vbcabulcml,
sentence complexity'
or lenge!

Instructions or
statement o f
objectives

Attention or
observation control
techniques

Content of problem
,

-Ooservation provides

J

ror identification of
student difficulties
with:

Attention or
observation control
techniques

Content of problem
or task

*Except for those program problems which involve sub-criterion or criterion
behavior, test data usually provide no dependable information that can be
easily traced back to individual program problems. See the next section
for ways to treat situations in which errors occur (either on the program
or on the test) on measures of sub-criterion or criterion behavior.

184



J.2.5

DECISION
MATRIX

IDENTIFYING NATURE OF WEAKNESS IN A PROGRAM PROBLEM OR TASK
ON THE BASIS OF AVAILABLE DATA

DATA
AVAILABLE

Omission or answer
or of procedure

- .Failure to attend or
observe (as intended)

Student report of
not understanding

A particular wrong A variety of wrong
answer produced by
many students

Frequent attention
to a wrong problem

answers produced by
many students

feature

ACTION
TO TAKE

INTERPRET as
evidence of one or

more of the following:

INTERPRET as
evidence of one or

more of the following:

INTERPRET as
evidence of:

-Cuing provided for the
problem may be
insufficient at that
point in the
progression

-Vocabulary or
language complexity
inappropriate for
target audience

-Absence of or
incomplete:

Task instructions

Techniques to
control attention/
observation

-Insufficient cuing

-Task instructions or
attention control
techniques are:

Absent, incomplete

Misleading

-Cuing provided for
the problem may be:

-.Insufficient

Misleading

to enable a correct
response at that
point in a
progression

EXAMPLES

-e.g.,

- Vocabulary tevet on
sentence tength may
be inappkopkiate bon
the age on 9/Lade oA
the students in the
tang et audience

e.g.,

-Visuae devices
(akkows, chants)
designed to contkot
attention may be
ambiguous on unceeak
causing student to
attend to wrong
in6onmation

-C.eu,s provided with a
pkobtem may mistead
students into
pkoducing a panticutan
wrong answen

e.g.,

-Cuing may have been
tgtatts withdkawn in a
pito em too soon

Partial cuing pkovided
(.e., indikect
assistancel may be
inadequate ii0k the
problem
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J.2.5
DECISION
MATRIX

DETERMINING HOW TO REVISE INDIVIDUAL PROGRAM PROBLEMS OR TASKS
TO OVERCOME IDENTIFIED WEAKNESSES

CONDIT1JNS

Problem FORMAT

--Insufficient

or

--Misleading

BEHAVIOR CONTROL
TECHNIQUES

--Insufficient f

or

CUING

Insufficient for
the problem

Misleading

-.Misleading

.

-Simplify or clarify - Simplify or clarify -If no cuing had been

Vocabulary Attention or provided, consider

Sentence structure
observation control
techniques or

the following
possibilities:

Task instructions devices -.Changing the
example to an
easier one (e.g.,
one already
practiced) and
leaving out cuing
again

-.Adding indirect or
partial cuing

-If indirect or
partial cuing was
used originally, make
it stronger

-Do not resort to
direct 'complete)
cuing unless the
problem is one
occurring very .321,4
in a progression

EXAMPLES

e.g.,

-Cut down 4entence
Length

-Ube high iinequency
wottA6 in pLace oi .Cow

e.g.,

-Make attention contAot
devices .Pang en, mote
puminen, eabien to
Koamo, etc. SEE OPPOSITE PAGE

ptequencq wo4d4 - Provide dot attention
cont./tot when it i4

-Ube evens/day Language
mi.44ing; e.g., "Look

in pPace o6 titotaiuf
at the distance the

tangGige on technicat
toad i4-7,51"717We

Language
'Cute/um on thi4 teven
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J.2.5

EXAMPLES

EXAMPLES ILLUSTRATING HOW WEAKNESSES OF INDIVIDUAL PROGRAM PROBLEMS
OR TASKS CAN BE OVERCOME BY CHANGING CUING

LEVELS
OF CUING

ORIGINAL PROBLEM MORE CUING STILL MORE CUING

#1

47

The man has just
apptied a Oita. to the
c.akt.

In what di 4kectio must
the cant be moving?

The man had ju4
pushed the cakt.

In what dikection must
the cant be moving?

The man has just
pushed the mkt. The
cakt must , be moving in" '

the same dikection.

In what dikection must
the cant be moving?

#2

1 1.

Concenttate on making
a connect coop (as
you thtead this 6itm
Pnojecton).

Concentkate on making
a coop (as you thnead
th.a 6i,em phojectot).
Make suite the Coop is
neithek too Cong non

Concentrate on making
a Coop (as you thitead
this Sam pnojecton).
Make suite the Coop does
not exceed .these guide
maths. (Guide maths
pnovided)

too shoat,

#3
0112r

...,

. \
4410P
illOillip/i

iVr b
What ctass o6 &veil_
is this?

A substitution of
example makes this an
easier problem.

.

,..x.

\440P

.

Note that the
/Lai/stance liokce is

between the We/turn and

What class o6 eevek
is this?

.once. Whateigott .cm.

claim of elver a tha?

187



REVISING
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-.1

page

Sources of information about
weakness of a series of practice
problems

190

Types of weaknesses in a series
of practice problems

191-195

Revisions to make In a series
of practice problems

196-201



3.2.5
IDENTIFICATION

MATRIX

SOURCES OF INFORMATION ABOUT WEAKNESSES
OF A SEQUENTIAL SERIES OF PRACTICE PROBLEMS

SOURCES
ERROR data
on PROGRAM

ERROR data
on TESTS

INTERVIEWS
and/or

OBSERVATIONAL DATA

.

CRITERIA

From: FORM J.2(1) From: FORM J.2(2) Interviews or
observation provide
information about
difficulties students
have with a series of

-An identification of
a series of program
problems on which a
relatively high
frequency of errors
has occurred

-An identification of
a series of errors
in which:

Errors occur only
on a number of
sub-criterion
problems but NOT on
the preparatory
progression
problems leading up
to them

OR
...Errors occur on the
preparatory
progression
problems and the
sub-criterion or
criterion problems

-An identification
(independent of error
data) of what a
series of program
problems was designed
to teach

Specific component
skills

Combination of
4 skills

-GROUP error data on
items traceable back
to a series of
program problems

Error data an a
number of test
items

RECALL/TRANSPER
error data

From: FORM J.2(3)

program problems
(See page 184)

....i...

-INDIVIDUAL error
patterns traceable
hack to a series of
program problems:

Difficulties with
specific component
skills identified
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DECISION
MATRIX

IDENTIFYING THE NATURE OF PROGRAM WEAKNESS
BASED ONLY ON ERROR DATA ON PROGRAM PROBLEMS OR TASKS*

DATA
AVAILABLE

High error rate both on: High error rate High error rate on:

A series of program
problems which do
not end in a
sub-criterion
behavior (there are
additional problems
before sub-criterion
problems are reached)

Preparatory problems

and on

"Only on a series of
sub-criterion prob-
lems (or criterion
problems)

-.But NUT on the

Sub-criterion problems
(which follow them)

preparatory
progression problems
which precede them

ACTION
TO TAKE

INTERPRET

Multiple omissions,
or

Multiple and varied
wrong responses

as evidence of:

-An excessively lean
progression:

Insufficient cuing
of responses to
examples provided

--Insufficient number
of program problems
(offering different
exa7ples)

.-A less than optimumtimum
sequence of pr
examples

INTERPRET

Multiple omissions,
or

-.MUltiple and varied
wrong responses, or

Multiple, systematic
wrong responses

as evidence cf one or
more of the following:

-Too rapid fading of
cues before
sub-criterion problem:

-Failure to provide t ,..

types of or number of
problems relevant to
sub-criterion (or
criterion) belavior

-Failure to provide
practice with TRANSP
problems that could
facilitate TRANSFER
to sub-criterion
problems

-A program sequence
which is excessively
NON-lean (i.e., too

INTERPRET

Multiple omissions,
or

-.Multiple and varied
wrong responses, or

1Ultiple systematic
wrong responses

as evidence of one or
more of the folloRin:!:

-An excessively lean
sequence:

-.Insufficient cuing
to problems
provided

-A less than optimum
sequence of problems:

...7eque

examp
toe of

les is less
than optimum

much assistance is
provided)

e.g., e.g., e,g.,

-Tice mnount on stkength -The vatietq o4 -Ilii;lica.t exampees

EXAMPLES o4 cuing 4ok the exameZe4 used in the occult in a sequence
examples pkovided Ls pkactice pkogkession 6e4o4c easie4 ones
insalqicient iok L4 too 6matt an thin (i.e., examp?.e which
indiv,i'uat pkobZems to enable the 'Student kequike mote di,iiicutt

-in the 6etiCA on the to TRANSFER blziZI.6 to ttans(ek come eaktie'

Wing a4 cuing 4...5 new examples pkovided than one's which

made too abPutptet in sub-ckitetion cqtake eR4S diiKicat.

-The numbek o4 pkoblem4
ptovided 'Ls too smaLe.

to enabte the student
to be able to pkogkeb6
to the sub-c7 iteizion

pitebeem

ptobtems

-Too much assistmace
is !Moulded am/ not
4aded out at air(
(accounting Aok tow
ekkots on ptepahatoty
pkobtems and high
ekkou on sub-

tkapArlek)

Cltite !Lien Ixobtems

*Identification of program weaknesses can be even more dependably made whun
test data (See next pagP) confirm the interpretations made on the basis of
program data.
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J.2.5

DECISION
MATRIX

IDENTIFYING THE NATURE OF WEAKNESS IN A SERIES
OF PROGRAM PROBLEMS BASED ONLY ON "GROUP" TEST DATA

(RELEVANT TO PROGRAM PROBLEMS ON WHICH ERRORS OCCURRED)

TEST RESULTS

GROUP error scores
on tests:

-.Frequent omissions

or

-.Frequent variable

GROUP error scores
on tests:

--Frequent systematic

GROUP error scores
on tests:

Few errors on
RECALL items

--Frequent errors on
TRANSFER items

wrong answers

wrong answers

ACTION
TO TAKE

INTERPRET
as evidence of:

-An exc( 'ively lean

INTERPRET
as evidence of:

-An excessively lean

INTERPRET
as evidence of:

-An excessively lean
progression due to
one or more of the
following:

Insufficient
variation in
examples or
problems provided

progression due to
one or more of the
following:

Insufficiently
strong cuing

An insufficient
number of examples
or problems

Premature or abrupt
fading of cues

progression due to
one or more of the
following:

Insufficient
variation in
example or
problems

-Provision of
misleading cues in
program problems:

Use of atypical
examples

Ambiguous statement
of ruleR pertaining
to problems

4
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J.2.5

DECISION
MATRIX

IDENTIFYING THE NATURE OF WEAXNESS IN A SERIES OF PROGRAM PROBLEMS
BASED ONLY ON "INDIVIDUAL" TEST DATA REVEALING DIAGNOSTIC PATTERNS

(RELEVANT TO PROGRAM PROBLEMS ON WHICH ERRORS OCCURRED)

DIAGNOSTIC
PATTERNS

Difficulties
indicated for

DISCRIMINATIONS

Difficulties
indicated for

GENERALIZATIONS

Difficulties
indicated for

ASSOCIATIONS

ACTION
TO TAKE

INTERPRET
as evidence of:

-Program failure to do
one or more of the

following:

Contrast INPUT
classes

Identify the basis
for the difference
between classes

I fy theIdentify
betweenboun

(limits) classes

Provide sufficient
cuing to enable
discriminations
to be made

--Provide enough
examples of
differing classes

INTERPRET
as evidence of:

-Program faiZure to do
one or more of the
fallowing:

Show similarities
between members of
each INPUT class

Identify the basis
for the similarity
between members of
each class

Identify the limits
of each class

--Provide sufficient
cuing to enable
generalizations
to be made

Provide enough or
var7ing examples
within each class

INTERPRET
as evidence of:

-Program failure to do
one or more of the
following:

Identify the basis
for associating
INPUT class and a
given ACTION

Provide sufficient
cuing to enable
associati(,ns to be

formed

Provide sufficient
practice problemsp
or examples to
enable associations
to be formed
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J.2.5

DECISION
MATRIX

IDENTIFYING THE NATURE OF WEAKNESS IN A SERIES OF PROGRAM PROBLEMS
BASED ONLY ON "DIAGNOSTIC" TEST DATA AND ON INTERVIEW/OBSERVATION

(RELEVANT TO PROGRAM PROBLEMS ON WHICH ERRORS OCCURRED)

DATA

DIAGNOSTIC tests identify
difficulties with

specific component skills:

Discriminations

"Generalizations

"Associations

ACTION
TO TAKE

INTERPRET as evidence of:

-Program failure to deal with
these skills

(See pore 193 for possible program
failures which can account for
each type of difficulty)

4I01111111011Il-

INTERVIEW/OBSERVATION
results:

"Student questions

"Student appearance of confusion

"Student doing something other
than what instructed to do

INTERPRET as evidence of:

-Program failure to do one or more
of the following:

Gear language difficulty
to target audience

-.Provide for adequate control
of attention, observation

Provide unambiguous instructions
about tasks to be performed
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J.2.5
IDENTIFICATION

MATRIX

THREE MAJOR TYPES OF PROGRAM WEAKNESS
WHICH HAVE TO BE ELIMINATED*

TYPES OF
PROGRAM WEAKNESS

(1)

LEANNESS
of program

(2)

CONFUSIONS
created by program

(3)

SPECIFIC SKILLS
not accommodated

CRITERIA

------.........CLaLaglikirL2......................

-Excessively lean: -Vocabulary, sentence
structure, etc.,
inappropriate for the
target audience

-Omission of or
ambiguous statement
of:

Objectives

Task instructions

Directions to
control attention
or observation

- Examples used:

Atypical

Sequence of
examples (difficult/
easy rather than
other racy around)

-Cues used:

Can attention to
wrong INPUT or

-Techniques
appropriate to
teaching of specific
skills are:

-.Omitted

-.Incompletely
implemented

Insufficient cuing
in individual
problems

-.Too abrupt fading
of cues in series
of problems

-.Insufficient number
of program problems
or examples

-Insufficiently lean:

-.acing maintained
too long (not faded
soon enough in
series)

No uncued problems
provided

*All these types of weakness may coexist in varying combinations. Program

revision will, therefore, have to deal with any or all of them which
characterize a series of program problems.

SEE PAGES 196-197 198-199 200-201
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(1) DETERMINING HOW TO REVISE A SERIES OF
J.2.5 PROGRAM PROBLEMS TO OVERCOME INAPPROPRIATE DEGREE OF LEANNESS

DECISION
MATRIX

PROGRAM
WEAKNESS

EXCESSIVE
LEANNESS

INSUFFICIENT
LEANNESS

-Deal with the series of problems -Add some program problems which:
before looking to individual
problems:

--Have less cuing strength than
the ones already in the

ACTION Reduce the abruptness of program
TO TAKE fading: Provide an opportunity to

maintain some type of cuing fade out cues gradually, and
for more problems than before

..Provide an opportunity for
/Increase the strength of student practice of problems
cuing (where cuing is already like the sub-criterion (or
provided) criterion) problems; i.e., with

-.Increase the number of problems
no cuing available

-Deal with individual problems
making cuing strength appropriate
to each problem and where it is
in the series

(See pages 186-187)

EXAMPLES SEE OPPOSITE PAGE
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J.2.5

EXAMPLES

#1

EXCESSIVE
LEANNESS

EXAMPLES ILLUSTRATING REVISIONS
WHICH OVERCOME PROGRAM WEAKNESS DUE TO "LEANNESS"*

ORIGINAL
a.

Describe the direction In
which the four forces are
being applied to the box
and also the side of the
box on which each one Is
being implied.

A ice being appZi.ed PAIN titt

leg oi the box to the night

4 being applied know

above in an upland direction

C ie being applied Snow the

!tight in a lest -hand

Auction

I) 4 being applied tom

below in a dommund

direction

b.

When sign instructs
train passengers to pull
the emergency cord, what
Is it instructing passengers
to do?

To apply a daemeand 6onec
to it

c.

What do we mean by the
direction of a force?
Give two contrasting examples
different from the ones used
here.

WAttke a web on a putt
applied to the object id
taeand the night, tel5t,
up, on down

REVISION involves:

The addition of the following
problems:

-Before (a):

Munlyndli..Wmis
ftnIcgdyingeWW
IndAleit-hudd4MWIPA

In widen dir.etton It
Man A ...plying fond?
IA a diAtaion

frmnilidIslAmath.
.....enintAmd1WS
w1,64 0""W
Ap,mdm4/411Am
deught4ide

What are some of the directions
in which a force can be applied
to an object?

Up, down, Wight, .62.6t

When the sergeant tells recruits
to carry their own bags, what
kind of force is he telling them
to apply to the bags?

A tioAce applied in an upward
dikeetion.

#2

INSUFFICIENT
LEANNESS

a.

ORIGINAL

A I

Write in he letter in the
appropriate blank indicating
the dtrec Ion of the force.

_Lto the right Ito the left

Jupwerd Adownward

The two forces
shown are
acting in
which two
directions?

c.

The two forces
shown are
acting In
which two
directions?

A night-hand direction and In an upwind and dcwr000ltd

test-hand diatetion direction

REVISION involves:

The addition of the following
probleMs:

-Following (c):

What are some of the directions
in which a force can be applied
to an object?

Up, down, night, te6t

What do we mean by the direction
of a force? Give two contrasting
examples different from the ones
used here.

Whethek a push on a peat apptied
to the object is taxa/1,d the
laght, telit, up, on down

*Due to space limitations and for the purposes of illustrating a point, the
examples provided below are artificially exaggerated; in #1 "excessive" is
overexaggerated, and in #2 "insufficient" is overexaggerated.
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J.2.5

DECISION
MATRIX

(2) DETERMINING HOW TO REVISE A SERIES OF
PROGRAM PROBLEMS TO OVERCOME CONFUSIONS CREATED

BY THE SERIES OF PROBLEMS
(On this and on opposite page)

PROGRAM
WEAKNESS

Program poorly planned
for target audience regarding:

--Vocabulary (low frequency words)

-.Sentence length, structure

Omission of
or ambiguous statement of:

-.Objectives

--Task instructions

Directions to control attention
or observation

-Reduce difficulty level of -Take care of "omissions" by

: vocabulary: providing necessary statements

I--Replace Zona worde with
or techniques

ACTION short words -Simplify, clarify, or strengthen
TO TAKE

-.Replace low frequency words
all statements or techniques
designed to guide:

with high frequency words
(consult word frequency tables) --Task performance

-Reduce difficulty level of -.Attention and observation

sentences: behavior

-.Reduce the length of sentences

-.Simplify the grammatical
structure of sentences

-.Keep the number of sentences
low

-.Eliminate words or devices
which are irrelevant to the
task at hand

EXAMPLES

NIAos4 ,..14;

AIIII
5

In which direction Is
Ken applying Farce
Ion aiglitliand dilatation

In welch direct'. Is
Mc, A .,,Line force
In a aiglat.IPind direction

iron which Ida or the
ripn en Men A Mal Men I
04tvIng the form?
A We I1Q CAP; a Om
the aigkt tide

e.g.,

ORIGINAL: De4cAibe the dikection in which the Om Onus
(ittustkated) ake being apptied to the box and atso the
side o6 the box on which each one ie being appeied.

REVISION: Rut ptces ake being
aprtied to th,i4 box

(it2ustkated1. In

which ditection each

(,once being apptied?
To which aide o the
box £6 each okce being
apptied?

REVISION: Add to the original:

Note the dikections £n
which each anitow
pointing.

AL, o note on which bide
oA the box each Waco
is placed.
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J.2.5

DECISION
MATRIX

(2) DETERMINING HOW TO REVISE A SERIES OF
°ROGRAM PROBLEMS TO OVERCOME CONFUSIONS CREATED

BY THE SERIES OF PROBLEMS
(On this and on opposite page)

Examples used: Cues are:

PROGRAM --Atypical or low frequency --Misleading (calling attention

WEAKNESS
In an ineffective sequence

to wrong INPUTS or wrong

or order
properties of INPUTS)

--Ambiguous, unclear

-Replace examples less capable -Simplify, clarify, or use new
of eliciting responses with cues to:

ACTION those more capable of doing so
TO TAKE

OR
--Call attention to relevant
properties of INPUT or ACTIONS

-Reorder the sequence of CaZZ attention to what are not
appearance of those examples: relevant properties of INPUTS

Put concrete examples earlier
in sequence before abstract
ones

or ACTIONS

Put visual examples before
verbal examples

EXAMPLES

(See example
on page 198)

e.g.

ORIGINAL: De4cAibe the auction in which the Out 4onee4
(it.fiatnated) ate being applied to b..e box and at4o the

side the box on which each one being applied.

REVISION: Add to original:REVISION

In which direction is
Man A applying a force?

In a 4ight-hand di section

in which direction Is
Man A applying force?

In a 4ight-hand dinection

Note that an alvtow
tepteseeing a puieing
Otce and one teptesent
ing a pushing ionee ate
usuatty apptied to
di44etent sides 0tc a
box.
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J.2.5

DECISION
MATRIX

(3) DETERMINING HOW TO RE4!SE A SERIES OF PROGRAM PROBLEMS
TO nVERCOME THE FAILURE TO PROVIDE APPROPRIATE PRACTICE NEEDED

FOR THE ACQUISITION OF SPECIFIC SKILLS
(On this and on opposite pages)

PROGRAM
WEAKNESS

DISCRIMINATIONS j

Incompletely treated

Inadequately treated

GENERALIZATIONS

Incompletely treated

"Inadequately treated

-Do one or more of the following: -Do one or more of the following:

.Contrast INPUT classes Show similarities between

ACTION Identify the basis for the
members of each INPUT class

TO TAKE difference between classes i Identify the basis for the

Identify the boundaries
similarity between members of

(limits) between classes
each class

..Provide sufficient cuing to
.Identify the limits of each

enable discriminations to be
class

made Provide sufficient cuing to

enough examples of
enablenable generalizations to be

differing classes
made

Provide enough or varying
examples within each class

EXAMPLES

Class I Class II Class III

"Note that the ptimany dibietence
between the c2a44e4 oti teveu
con4i4t4 oS the position netative
to one anothet o6: (1) the toad;
(2) the Watt 6okce; and (3) the
6utetum"

OR

"A diagtma containing all thtee
ctahse4 (a4 above) could be pko-
vided to give a contAasting overt-
view o6 .che thtee di66etent
cta44m.'

"In att Ctass 11 Zevet4, the toad
a biiiiieen the eMott ,(once and the
pitexum. A wheetbaktowih anothek
exampZe o4 a Ctass II tevet."

OR
A diagtaM 4haeing matipte exampte4
can pkovide an ovekview o6 a
4ingte class.
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J.2.5

DECISION
MATRIX

(3) DETERMINING HOW TO REVISE A SERIES OF PROGRAM PROBLEMS
TO OVERCOME THE FAILURE TO PROVIDE APPROPRIATE PRACTICE NEEDED

FOR THE ACQUISITION OF SPECIFIC SKILLS
(On this and on opposite pages)

PROGRAM
WEAKNESS

ASSOCIATIONS

Incompletely treated

Inadequately treated

...--

CHAINS*

Incompletely treated

Inadequately treated

-Do one or more of the following: -Do one or more of the following:

--Identify the basis for --Provide sufficient number of
ACTION associating INPUT class and a opportunities to practice the
TO TAKE given ACTION whole chain

--Provide sufficient cuing to --Provide cuing to assist the
enable associations to be learner to remember the
formed sequence in which parts of the

--Provide sufficient practice
problems or examples to enable
associations to be formed

chain are to be performed

*Failure of students to produce a chain is not inferred; rather, it is directly
observed by an observer as the student exhibits procedures or there is an absence
of or an error in the "work" (on paper and pencil).

Since the designation of a lever
class (i.e., 1, II, III) is

In chaining verbal statements about
definitions of lever classes (in

EXAMPLES arbitrary (i.e., a matter of addition to practice involving
convention) and not based on
conceptual properties, additional

discriminations, generalizations,
and chains) some practice in pro-

practicein associating labels and ducing the whole chain should be
examples should be provided. provided (e.g., stating spatial

relationships between load,
fulcrum, and effort force).
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REVISING THE TOTAL INSTRUCTIONAL PROGRAM

page

Information sources to review and
types of weaknesses which can be
identified for a total series of

204

program problems

Sources of information about
weaknesses of a total program
(delayed testing)

205

Identifying the nature of program
weaknesses based on results of
delayed testing

206

Revising the total program to
overcome weaknesses identified by
means of delayed testing

207

01- 203



The preceding section on revising a

sequential series of program problems

is applicable to the "revision of the

total program." Accordingly, it will

not be repeated.

To be added to the guidelines presented

in the preceding section are some

considerations about program weaknesses

identified (1) by delayed testing, and

(2) by the administration of program

components in alternative sequences.

The first of these follows on the next

several pages. The second follows in

the next section.
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J.2.5
IDENTIFICATION

MATRIX

SOURCES OF INFORMATION ABOUT WEAKNESSES OF A TOTAL PROGRAM

SOURCES

Difference in ERROR data on tests Difference in ERROR data on tests
administered

BEFORE and IMMEDIATELY AFTER
instructional program

administered
IMMEDIATELY AFTER

the instructional program and on
a DELAYED BASIS*

AMMMMMIIMMMON

From: FORM J.2(2)

-CROUP error data on all test items related to
each sub-criterion behavior and all test items

CRITERIA related to the criterion behavior

From: FORM J.2(3)

-INDIVIDUAL error patterns on all test items
related to each sub-criterion behavior and
all items related to the criterion behavior

The difference in error data The difference in error data
obtained before and immediately obtained immediately after and
after program administration on a delayed basis after program
serves to identify program administration serves to
weaknesses in allowing student

.
identify program weaknesses in

acguisiticn of: allowing student retention of:

/Sub-criterion and criterion /Sub-criterion and criterion
behaviors behaviors

/Component skills /Component skills

*Delayed testing should be performed during the last tryout cycle when the
instructional program is more likely to be capable of producing acceptable
"acquisition" levels.

205



J.2.5
DECISION
MATR I X

IDENTIFYING THE NATURE OF PROGRAM WEAKNESS
BASED ON RESULTS OF DELAYED TESTING

DATA

On TOTAL test for

Sub-criterion behavior
or

Criterion behavior

On test items related to

RECALL/TRANSFER
or

Specific skills

-IMMEDIATE results show low error -IMMEDIATE results show low error

rates rates

-DELAYED results show relatively -DELAYED results show relatively
hih error rates hi.h error rates

INTERPRET as evidence of: INTERPRET as evidence of:

-Program failure to provide -Program failure to provide
ACTION sufficient practice of the sufficient practice of the
TO TAKE sub-criterion or of the criterion

behavior
component skills

-The omission may involve one or -The omission may involve one or

more of the following: more of the following:

Absence of sufficient Absence of sufficient
repetition and/or review with repetition and/or review with

old examples old examples

Absence of repetition and/or Absence of repetition and/or
review with new examples review with new examples
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J.2.5
DECISION
MATRIX

DETERMINING HOW TO REVISE A TOTAL PROGRAM
EXCESSIVELY LEAN FOR "RETENTION" PURPOSES

PROGRAM
WEAKNESS

Insufficient amount
of practice of:

Sub-criterion behavior

Criterion behavior

Insufficient amount
of practice of:

Component skills

TRANSFER problems

'MOM11111111MW

Do one or more of the following: Do one or more of the following:

Add more practice problems at .Intersperse more practice
ACTION the end of a progression problems relating to the skills
TO TAKE relating to a sub-criterion not retained in the middle of

(or to a criterion) behavior; the progression which is
include: building up to a sub-criterion

/Old examples
or criterion behavior:

and/or /Preferably new examples

/New examples Insert the problems in that part
Following practice with other of the series of problems

sub-criterion behaviors,
introduce review problems

devoted to a particular skill

If two or more component skills
which can include: were taught separately, consider

/Old examples inserting items dealing with one
and/or skill at a time (particularly if

/New examples retention failure is serious) 4
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REVISING THE SEQUENCE OF PRACTICE*

page

Two types of sequencing issues 210

Sources of information about
sequencing weaknesses

211

i----

Revising the sequence of

practice
212

*Review pages 155158.

) 0)///
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J.2.5

IDENTIFICATION
MATRIX

TWO TYPES OF SEQUENCING ISSUES

SEQUENCING
ISSUES

Within a
SINGLE program

devoted to one criterion behavior

Between TWO or MORE programs
devoted to two or more
criterion behaviors

-Have the separate sub-criterion -Have programs devoted to two or
behaviors, all of which relate more criterion behaviors been
to a single criterion behavior,
been taught in the right

sequenced so that the learning of
one has facilitated the learning

CRITERIA sequence; i.e., has the sequence
been so arranged that the
learning of one sub-criterion
behavior facilitated the learning
of others; and, in turn, has the
learning of the criterion
behavior been facilitated by the
order in which its constituent
sub-criterion behaviors have
been learned

of one or more of the others

vmmilmili

EXAMPLES

-The ckitetion behaviok invoLve4
the tetationzhip between baeanced
and unbatanced 4okca and movement
o4 objet t4

-Sevefal Aub-cfitefion behaviofs
have been identi4ied:

-Force --Sttength 06 Once

"Oitaction 06 {ponce

--Objects in movement

..Object4 at kat

"Balanced/unbalanced Once

-The issue is: Is the order in
which each of these sub - criterion
behaviors has been learned the
optimum one for facilitating the
learning of them all?

,

-Therm cute 4evekae cnitekion
behaviof6 to be taught which
involve thc4e concept4:

Face Powell_

Wank Machina

-The issue is: Is the order in
which each of these criterion
behaviors has been learned the
optimum for facilitating the
learning of them all?
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J.2.5

DECISION
MATRIX

WHEN TWO DIFFERENT SOURCES ARE LIKELY TO BE USED

SOURCES
OF INFORMATION

EXPERIMENTAL STATISTICAL

ACTION
TO TAKE

-Consider using the experimental -Consider using the statistical
approach in assessing sequencing
adequacy only during INFORMAL
tryout:

STEP J.1

approach both during INFORMAL
and DEVELOPMENTAL tryout:

STEP J.1
and

STEP J.2

RATIONALE

-The experimental approach to
assessing sequencing adequacy
can provide more dependable
results on which to base
sequencing decisions

-It is, however, time-consuming
and does dilute the size of the
sample

-However, when time and student
availability permit, it should be
considered in both informal and
developmental tryouts
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3.2.5
DECISION
MATRIX

DETERMINING HOW TO REVISE PROGRAM
IN THE LIGHT OF SEQUENCING DEFICIENCIES*

RESULTS

Experimental results identify:

-The administered sequence
producing:

Lowest average time to complete
separate programs (or program
section)

Lowest average error rate on
programs

Lowest average error rate on
tests

Statistical results identify:

-Groups scoring high and low on
one program:

Time to complete two or more
programs

-.Errors on programs

-.Errors on tests

-Comparison with these groups on
another program reveal whether
there is a facilitating effect

ACTION
TO TAKE

-Alter the sequence of practice
the sequence favored by

in keeping with
results

....

*Applicable to sequencing of sub-criterion behaviors related to a single
criterion behavior or to sequencing of separate criterion behaviors.
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JOB PROCEDURES

page

Information sources to review
and information to look for

214

Priorities to observe in making
program revisions

215

SUMMARY OF PROCEDURES 216

Adequacy of the revision process 217

213



J.2.5
IDENTIFICATION

MATRIX

INFORMATION SOURCES TO REVIEW
AND INFORMATION TO BE OBTAINED

SOURCES

CRITERIA

FORM J.2(2)

Errors
on programs

FORM J.2(1)

Errors on tests
(for GROUPS)

FORM J.2(3)

Patterns of errors
for INDIVIDUALS

. DIAGNOSTIC
test results

Results of:

Interviews

Observation

-Error rate for
program which
identifies:

Extent of revision
needed:

/Total program

/Series of program
problems

/Isolated program
problems

Specific types of
revisions to make:

/To overcome
excessive leanness

/To overcome
insufficient
leanness

/To overcome
confusions

Sequencing failures

-Error rate on tests
identifies:

Acquisition and
retention
difficulties

/Suh-criterior
criterion be7za-f.o,"

/Component skilie

..2pes of error::

/0missionr

/Systematic wrong
answers

/Variable wrong
answers

214

-Error rates on tests
or results of
interviews or of
observation identify:

Specific okinn
not learned

Peaturrs of nrogr
which contribute
to difficuttiJ:

/Vocabulary,
sentence structur.

/Instructions abou
tasks or what to
observe



J.2.5
DECISION
MATRIX

PRIORITIES TO OBSERVE WHEN LARGE SCALE REVISION
IS TO BE MADE (I.E., IN TOTAL PROGRAM)

PRIORITIES

ACTION
TO TAKE

1st priority
occurring in the

FIRST
revision cycle

2nd priority
occurring in the

SECOND
revision cycle

3rd priority
occurring in the

THIRD
revision cycle

-Keep "the AMOUNT of
criterion behavior
practiced at the
same time" unchanged

IF THE SECOND IF THE THIRD

TRYOUT STILL PRODUCES
ERRORS ON A SERIES

OF PROGRAM PROBLEMS:

-Keep "the MOUNT of
criterion behavior
practiced at the
same time" unchanged

TRYOUT STILL PRODUCES
ERRORS ON A SERIES
OF PROGRAM PROBLEMS:

-Reduce the amount of-Consider one or more
of the following
approaches:

Strengthen the
degree of assistance-Definitely
to the program
problems already in
the sequence and/or
remove assistance
less early in the
sequence

OR
Introduce new
program problems to
the sequence provid-
.

ing more examples
(new or repetitions)

criterion behavior
practiced at the same
time (one level lower

each successiveon
revision)

-Also consider adding
new program problems

add new
program problems
appropriate to the
skills with which
students have
difficulties
(Intersperse the new
problems among the
existing problems)

Also consider
strengthening the
gree.of.assistance

fo r existing problems

EXAMPLES

SEE SECTION "I," PAGES 73-96,
FOR EXAMPLES OF PROGRAM SEQUENCES

DIFFERING IN "AMOUNT" OF CRITERION BEHAVIOR
PRACTICED AT THE SAME TIME
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J.2.5
ILLUSTRATION SUMMARIZING PROCEDURES

INVOLVED IN REVISING INSTRUCTIONAL PROGRAM

#i

REVIEW

Error data for
program: FORM
J.2(2)

. GROUP error data
on tests:
FORM J.2(1)

. INDIVIDUAL error
patterns on tests:
FORM J.2(3)

Diagnostic test
results

I nterview and

observational
results

#2

IDENTIFY

a. Extent of program
weakness

b. Nature of program
weakness regarding:

Sub-criterion
and criterion
behaviors

Component skills

TRANSFER
requirements

Retention
requirements

Sequencing

#3

a.

b.

REVISE

Program to
overcome
identified weakness

Program observing
priorities for
keeping program as
lean as possible
consistent with
acceptable
achievement levels

FORM J.2(1) FORM J.2(2) FORM J.2(3)

C ............1 110.12. 01.1/00.,;1.

w100001101100OCCCOOCOCCISID---

III
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EF3111

1

NOOMOOMOCIONO--

1111111 1

-----

III

,

hI

...01:101000131300121:11730131:1LOODOCICCOCICOMMIaMI
111111111
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11111111111111
MIM

MIN
INN

=EWA
Ma==1111111111
1111=11111 11111. =

t.
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milmommomm
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allimMinello NI=
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illimmemolis MIN
111=111=1105 EMI

I I IMIlern =
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J.2.5

STANDARDS
MATRIX

ADEQUACY OF PROGRAM REVISION

PROPERTIES DATA-BASED COMPLETENESS MAGNITUDE

--

CRITERIA

-To the extent
possible, specific
program weaknesses
are identified by
direct evidence and
by inference from
data:

"Student performance
on the instructional
program itself

"Student performance
on criterion tests
and on diagnostic
tests

Results of
interviews and
observation

.

-Revisions in program
are addressed to
failures in all three

"Acquisition

Retention

"Transfer (to new
examples)

-Weaknesses removed
involve:

"Content (amount and
ttype of practice,
etc)

Format (vocabulary,
'

etc.)

Behavior control
features
(Instructions,
etc.)

-Revisions made adhere
to priorities in
amount of change
required:

Individual program
problems

Series of problems

Total program

(No more change is.
made than is
required)

-Revisions make no
changes in the amount
practiced (at the
same time" except
when tater stages of
tryout reveal them
to be necessary
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J.2.1

J.2.2

J.2.3

J.2.4

J.2.5

STEP J.2

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Entering proficiency Administration of a FORM J.2(1)
of developmental
tryout sample

"before" test

Errors on program Administration of
instructional
program

FORM J.2(l)

Errors on tests Administration of FORM J.2(1)
"after" tests

FORM J.2(2)

FORM J.2(3)

Types of learning Diagnostic tests
failures and interviews

Program weakness Revised program

,2a 219



J.3

STEP 1 J.3

Conduct a field test of the instructional program.

3.3.1

J.3.2

.Administer pre- and post-tests and the instructional program to a

large sample of the target population.

Report results of the field test.

-2.2 0 221



STEP j 3 I
I

INPUT

Tests
and

cyclically revised
and acceptable

program

OVERVIEW

ACTION

Administer to
large sample of

target population

OUTPUT

Reliable evidence of
the effectiveness

of the instructional
program

J.3.1

J.3.2

Tests
and

revised
instructional program

Test results

iv

....411111.

-Administer and score
before and after tests

AND
-Administer program to
a large sample of
target population

ii

Compute End record
proficiency levels

attained

222

1110.-

Proficiency levels
for sample

iii

Idcntification of
percentage of students
attaining predetermined
standards of proficien



STEP

CRITERIA FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION,TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Adequacy
of field test
administration .229

FORM J.2(2)

SUMMARY OF
PROCEDURES . . . 228

I

1

-MATRIX: Adequacy
of report of
results .1. . .235

I SUMMARY OF
PROCEDURES . . . 234
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
An identification of the proficiency levet attained
by a Garge sample of the target audience (n of
approximately 100-200 students).

WHAT YOU WILL
WORK FROM

1) Sample of target audience

(2) Revised program

(3) Tests

.WHAT YOU WM.
DO I

(1) Administer tests BEFORE and AFTER program
administration

(2) Administer program to sample of target audience

(3) Score tests and identify proficiency levels
attained

FORMS YOU WILL
USE

1

FORM Je2(7) for recording test results.
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DESCRIPTION OF Sub-STEP

INPUT

Tests
and

revised
instructional program

ACTION OUTPUT

-Administer and score
before and after tests

AND
-Administer program to
a large sample of
target population

Proficiency levels
for sample

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
---

-MATRIX: Adequacy
of field test
administration .229

FORM J.2(2)

SUMMARY OF
PROCEDURES . . . 228

Required Mdterials

COMPLETED MATERIALS
STEP

COMPLETED FORMS

STEP

BLANK FORMS

Final revised program
plus tests J.2.5 FORM J.2(2)
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No

Sub-STEP
JOB DIAGRAM

INPUT

Tests
and

revised
instructional program

ACTION

-Administer and score
before and after tests

AN])

-Administer program to
a large sample of
target population

ii

OUTPUT

Proficiency levels
for sample

iii

Population of
students'

i.a

Select a
random sample
of students

and administer
tests and programs

i i . a

Reliable evidence
of program effectiveness

Population of
classes of students*

i.b

Select a
random sample
of classes

Reliable evidence
of program effectiveness

iii.b

...41111.
and administer

tests and programs

ii .b

*Ona nr the other of these approaches will be followed.
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JOB PROCEDURES

page

SUMMARY nF PROCEDURES 228

Adequacy of the administration
of the field test

229
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J.3.1
ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN

ADMINISTERING A FIELD TEST OF THE INSTRUCTIONAL PROGRAM*

#1

a. Select a sample
of students which
is representative
of the target
audience

b. Whenever possible,
select individual
students on .a
random basis

c. If necessary to
use intact classes
of students,
select classes on
a random basis (a
minimum of about
15 classes)

d. Insure that the
sample includes a
minimum of approxi-
mately 100 students.
Sample sizes which
are larger (up to
approximately 300
students) will yield
more reliable
results

#2

a. Administer criterion
and sub-criterion
tests as "before"
tests

b. Administer
instructional
program

c. Administer tests
once again as an
"after" test

d. Score tests for
errors

#3

a. Record test
results on
FORM J.2(2)

*Field results are likely to involve programs for more than one criterion behavior.
They are likely to include programs for an entire course.

FORM J.2(2)
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J.3.1

STANDARDS
MATRIX

ADEQUACY OF ADMINISTRATION OF FIELD TEST

PROPERTIES SAMPLING ADEQUACY COMPLETENESS

CRITERIA

-Sample is randomly selected
from target midi-once:

Randomly by individual students

Randomly by classes of students

-Sanple size:

Minimum of 100 students

Maximum of approxim ateZy
300 students*

-Tests are administered:

Before and after the
administration of the program

-The program is administered to
all (or nearly all) the sample,
and all students are given
adequate opportunity to complete
the program

*The more widespread the anticipated use of the program, the more desirable it is to
have a large sample size for field testing the program.
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT
An identification of percentage of students attaining
predetermined levels of proficiency (e.g.; 90%
colv,ect).

WHAT YOU WILL
WORK FROM

(I) Test results

WHAT Yr111 WILL
DO

(1) Compute percentage of students achieving each
criterion behavior

(2) Compute percentage of criterion behaviors
achieved

FORMS YOU WILL
USE

Nona
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IDESCRIPTION OF Sub-STEP E7.72"----1
INPUT

Test results

iv

ACTION

Compute and record
proficiency levels

attained

OUTPUT

Identification of
percentage of students
attaining predetermined
standards of proficien

vi

CRITERIA FOR
IDENTIFYING INPUTS

Job Aid Contents

ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Adequacy
of report of

SUMMARY OF

PROCEDURES . . 234
results . . . . 235

Required Materials

COMPLETED MATERIALS
STEP

COMPLETED FORMS
STEP

BLANK FORMS

FORM J.2.2: Before
and after test
results

J.3.1
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Sub-STEP J.3.2
JOB DIAGRAM

INPUT

Test results

iv

ACTION

Compute and record
proficiency levels

attained

OUTPUT

Identification of
percentage of students
attaining predetermined
standards of proficiency

vi

Number of
students

attaining a
predetermined
percentage of
correct answers

for each
criterion behavior

iv . a

Number of
criterion behaviors
for which students

attain predetermined
proficiency levels

iv.b

Compute and report
the percentage
of students

attaining various
proficiency levels

v.a

Compute and report
the percentage

of criterion behavior
attained by students

at various
proficiency levels

v.b

A frequency distributio
1

of percentages
of students

attaining various
proficiency levels

for each
criterion behavior

vi.a

Lfrequency distribution
of percentages

of criterion 'behaviors
for which students

have attained varying
proficiency levels

vi.b
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 234

Adequacy of report of field test 235
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J.3.2
ILLUSTRATION SUMMARIZING PROCEDURES

INVOLVED IN REPORTING FIELD TEST RESULTS

#1

From FORM J.2(2)
summarizing test results

for:

--Each sub-criterion
behavior related to
each criterion
behavior

AND
Criterion behavior

a. Compute for each
student either:

The percentage of
items answered
correctly

OR

The percentage of
items answered
incorrectly

b Correct the number
of students attaining
proficiency (or
errors if preferred)
in various score
intervals:

-.90% or above
--80%-39%

70%-79%
Express the number of
students attaining
these levels as a
percentage of the
total sample

1. Do this for "before"
and "after" tests

#2

a. Report the number
of sub-criterion
behaviors associated
with each criterion
behavior meeting
various standards:

- -Percentage of

sub-criterion
behaviors for which
(for example) 90%
of students attain
90% of the test
items

b. Report other lesser
standards met:

e.g., percentage of
criterion behaviors
for which 80% of
students attain 30%
of test items

c. Present a frequency
distribution of
standards met for all
criterion behaviors
covered by an entire
program

FORM J.2(2)

#3

Describe the sample
of students used in
the field test:

Size of sample
used

Characteristics
of sample:

/Age

/General ability
levels

/Other information
which is avail-
able and thought
to be relevant
to criterion
behaviors to be
learned
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J .3. 3

STANDARDS
MATRIX

ADEQUACY OF REPORT OF FIELD TEST RESULTS

PROPERTIES
COMPLETENESS

of report of RESULTS
COMPLETENESS

of SAMPLE description

-A report summarizing the -A description of the field test
percentage of students attaining sample:
various proficiency levels for:

..Number of students
CRITERIA Each sub-criterion behavior

related to a criterion behavior
-.How selected

Each of the criterion behaviors

Ali of the criterion behaviors

"Age, .IQ

-. ent informatonOther pertinent

covered by a complete program
available

-A report summarizing the
percentage of sub-criterion and
criterion behaviors attained at
variing levels of proficiency

-A report summarizing the
difference between results
obtained 'before" aml "after'
program administration

-Ctitetion Behaviot #1 - 93% o6
zampte Acoted 90% on better

05% (36 4ampte 6.coked 90% on
betten.

Etc.

-SamrEe size: 200

-made Zevet: 3

-Age: Average = 8.2

-IQ: Average = 101

EXAMPLE -aitetion BehavioA #2 90% (:)4

smnpte -coned 90% OA betters

08% o6 sample booked 80% oh
better

Etc.

-Ctitetior! Behaviot #3 04 the
32 cti.tertion behavims taught,
80% were taught at a 90%/90%
&vet (See above), 15% were
taught at a 80%180% 1eveL,
etc.
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J.3.1

J.3.2

STEP I J.3 I

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED PRODUCED FORMS COMPLETED

Administration of
tests and program

Scoring of tests

A report of
proficiency level s

023V2 3 7


